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CONCLUSIONS
Soil - Well Sites

With the exception of sites E and F, soil from the well sites did not
show the presence of organic or inorganic compounds at significant levels.
At site E, tetrachloroethylene was found at a level of 240 ppm in a sample
near the surface with much smaller amounts in deeper samples. Very low
concentrations of Aroclor 1248 (less than 1 ppm) were also detected in some
of these soils. At site F tetrachloroethylene only was found in much smaller
concentrations (less than 2 ppm) in samples at 36 and 46 feet below grade
level. Sites B and C each had one sample (the uppermost one) with less than
0.4 ppm of tetrachloroethylene. Sites C and D had very low concentrations of
Aroclor 1248 (less than 1 ppm) in three of the seven samples analyzed.
Groundwater

Water samples from twelve locations were analyzed for a variety of
parameters. None of the organic compounds analyzed for were found in six of
these locations. Of the remaining six locations, two had only one compound,
three had two compounds and one had three compounds. Only four values were
over 50 ppb and none were over 200 ppb. Vinyl chloride was found at concen-
trations of 7, 140 and 50 ppb at sites E-1, F-1 and F-2 respectively. TOC
and COD values at sites C-1, D-1, E-1, E-2, F-1 and F-2 indicate the possible
presence of additional organic or oxidizable compounds at these sites. There
is no consistent pattern of groundwater contamination by organics found in
the soil samples.

Soil - Therminol Spill Area

In the limited area of the therminol spill region, Aroclor 1248 was
found near the surface at the four sites samples. There was a rapid decrease
of concentration with increasing depth. A value of less than 50 ppm was

reached at a depth between 2.5 and 8 ft.

oo D4y

9s20



1.0 SAMPLING

1.1

1.2

Introduction

A1l soil and water sampling was done by personnel from the firm of
Leggette, Brashears and Graham. The general principles were outlined
in the Proposed Hicksville Plant Groundwater Study document(l) which is
included in this report as Appendix B-1. Additional details are given
in this report in Section Il - Hydrogeology. All samples were split
with the NYS DEC representative who was present for all sampling
operations.

Seil - Well Sites

The general procedure for sampling soil from the well sites was to use
a split spoon in advance of the casing. Samples were taken at 5 foot
intervals from the surface down to the top of the saturated zone. At
each site, three of these samples were selected for analysis, while the

others were archived at the analytical laboratory.

The initial work at Site E encountered an oily material at approxi-
mately 48 feet below grade. Samples of soil and water with this
material were taken for limited worker health related analysis at the
Occidental Chemical Corporation's laboratory at Grand Island, NY. This
material was not observed in a subsequent resampling from a $pot about

5 feet east of the original site. Additional detail is supplied in

DdH

Section 11 (Hydrogeology) of this report. The site locations are shown

in Figure 1.1, Note that samples F-36 and F-61 were from the actual

[00

location of the F wells at the edge of the sump.

94620




Figure 1.1
Monitor Well Locations
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Figure 1.2

Locations of Pilot Borings

1 inch=20 feet

Pilot Plant
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1.3

1.4

2.0
2.1

Groundwater

The procedure for water sampling was to use a small submersible pump
for purging the well casing and taking the samples except for vola-
tiles. A manual bailer was used to obtain volatiles samples. Details
on the procedures used and observations made are provided in Section [!
(Hydrogeology) of this report. The sampling site locations are shown
in Figure 1.1.

Soil - Therminol Spill Area

The therminol spill area is presently paved with asphalt. The soil
samples were taken starting just below the paving. Continuous split
spoon samples were taken except for the uppermost sample which was

taken manually. The sites for sampling in this area are shown in

Figure 1.2.

ANALYTICAL RESULTS

Introduction
The analysis results reported here were obtained by the Environmental

Testing and Certification Corp. (ETC), Edison, NJ. Iﬁ?iaﬁi?}fgégﬁ7

WEEHROAE were- those -specified in the origindT proposal -(Appendix 8-1)7

These methods are given 1n Appendt B<2:" A complate set of the ETC/
¥eports is availabie in Appendix B-4 (bound separately).

CoRMEREE O the quality dssurance of the analytftal work-are-found -imw

Section-¥.0. As noted in 4.3.1, the EPA method used to determine the

phthalates proved to be inadequate. The magnitude of this problem and -
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HICKSYILLE WATER SAMPIE ANALYSES
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TABLE 2.4

HICKSVILLE SOIL FROM THERMINOL SPILL AREA(a’b)

Site Depth (ft.) ETC No. 1061 1221 1232 1242 1248 1254 1260
W 1 D5513 ND500 ND500 ND500 ND500 20,000 NDSOO ND500
1-2.5 D5514 ND500 ND500 N0500 ND500 2,200 ND500 ND500
2.5 -4 D5515 ND50 ND50 NDSO ND50 ND50 NDso ND50
4 - 5.5 D5516 NDO.S NDO.S NDO.S NDO.S 3.3 NDQ.5 NDO'5
5.5 « 7 D5517 NDI.O NDl.O NDl.O NDl.O 13 NDI.O NDl.O
7 - 8.5 D5493 NDO.S NDO.S N00.5 NDO.S 7.0 NDO.S NDO.S
8.5 - 10 05494 NDZ.S NDZ.S NDZ.S NDz.5 21 NDZ.S NDz.5
X 0.5 - 1.0 D5475 NDSOO ND500 NDSOO ND500 23,000 ND500 ND500
1.0 - 2.5 D5476 ND50 ND50 NDSO ND50 1,300 ND50 ND50
2.5 - 4.0 05477 NDl.O NDl.O NDI.O NDl.O 21 NDI.O NDl.O
4.0 - 5.5 05478 NITJZ.5 NDZ.S NDZ.S NDZ.S 54 NDZ.S NDZ.S
5.5 - 7.0 D5479 NDI.O NDl.O NDI.O NDI.O 8.6 NDI.O NDI.O
7.0 - 8.5 D5499 ND5 NDs NDs NDg 18 ND; NDg
8.5 - 10.0 D5501 NDO.S NDg. 5 NDg.s MNDg s 10 NDg. s NDg s
Y 1-2.5 D5481 ND500 ND500 ND500 ND500 11,000 ND500 ND500
2.5 - 4.0 D5482 NDSO ND50 ND50 ND50 500 ND50 ND50
4.0 - 5.5 D5483 NDl.O NDI.O NDl.O NDI.O 30 NDI.O NDI.O
5.5 -7.0 05484 NDO.S NDO.S NDO.S NDo.5 11 N00.5 NDO.S
7.0 - 8.5 05498 ND]”0 NDI.O NDI.O NDI.O 7.2 NDI.O NDI.O
8.5 - 10.0 05499 NDI.O NDI.O Nlﬁll.0 NDI.O 7.0 NDI.O NDI.O
/A 0.5 - 2.0 C5434 ND500 NDSOO NDsoo NDSOO 22,000 NDsoo NDSOO
2.0 - 3.5 £5435 ND500 ND500 ND500 ND500 7,300 NDSOO ND500
3.5 - 5.0 C5436 ND50 ND50 ND50 ND50 1,900 ND50 ND50
5.0 - 6.5 C5437 NDz.5 NDZ.S NDZ.S NDZ.S 87 NDZ.S NDZ.S
6.5 - 8.5 €5438 NDZ.S NDZ.S NDz.5 NDZ.S 28 NDZ.S NDZ.S
8.5 - 10.0 D5480 NDL0 NDI.O NDI.O NDl-0 35 NDl.O NDl.0
(a) Concentration in mg/Kg dry weight basis.

(b) ND. «

means not detected at or above the

concentration of xx.

100 Duy
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2.2

2.3

2.4

its' cause were not known until after the April review of the ground-
water results. At this point, it was not possible to correct the
situation. Thus, it must be recognized that there are no valid results
for phthalates in either the soil or groundwater samples.

Soil - Well Sites

At Teast three soil samples from each well site were analyzed. Soil
from near the surface and at approximately 25 and 50 ft. depths were
generally chosen as providing a vertical section of the sites. The
list of parameters and the results are given in Table 2.2. ODue to dif-
ficulties originating at the laboratory, ETC, sites C and E had to be
sampled a second time to obtain soil for the Aroclor analyses. Thus,
the results for the Aroclors at these sites were obtained using differ-
ent samples from those used for the other parameters. Regarding the
special soil and water samples taken at the 48 ft. depth at Site E (see
1.2), the water, the oily phase and some sediment were examined quali-

tatively with GC/MS to determine the major components. The results are

e~ RPN ¢y ; / /'.' 14& /
j i di Y Lmy e Ader /A48 al
given in a report located in M\“ 409 ot i sl ot celes e
Groundwater alis PHlaken 1o Soo por

o et -n -506/!? . 54,7., , e J//;/.,.

Water samples collected from each well site at two depths were ana-
lyzed. The parameters and results are given in Table 2.3.

Soil - Therminol Spill Area

A1l of the soil samples from the therminol spill area were analyzed for
the seven Aroclors listed by the USEPA as priority pollutants. A total
of 26 samples from the four sites were analyzed. The results are

listed in Table 2.4 along with the laboratory sample numbers for cross

referencing.

~
/
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3.0 Discussion of Results

3.1 Soil - Well Sites

Except for sites E and F the results on the soil samples indicate a
.very low level presence of two organic compounds, tetrachloroethylene
(TECE) and Aroclor 1248 in isolated samples. Two phthalates were
identified at site E, but no conclusions about the presence of
phthalates can be reached relative to other sites. Other parameters

were not detected at levels of note.

The TECE was detected in seven soil samples from four sites. Sites
A and D had none at all. At sites B and C the top samples only had
very low concentrations, less than 0.4 ppm. At site F the samples
taken 20 and 30 feet below the sump bottom had 1.7 and 0.12 ppm
respectively, while the samples near the sump bottom (F-17) and

the samples taken from the rim of the sump had nothing. At site E
samples taken at depths of 2, 6 and 25 feet had concentrations of
244, approximately 1 and 0.16 ppm respectively. These data indicate
that the source of the TECE at Site E is near the surface and that
the TECE from this source will not be found in significant quanti-

tation below the 25 foot depth.

Traces of Aroclor 1248 (less than 1 ppm) were found in seven samples

from three sites. Four of these were at site E with three of them

i
being in samples where TECE also was found. Two more were in samples 2
from site C and one at Site D. The levels are so low (two are near the é?

>
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3.2

10

detection limit) that no significance can be given to the small differ-

ences in concentrations.

The qualitative analysis of the special samples taken from the 48'
Tevel of site £ showed the presence of Aroclor 1248, bis(2-ethylhexyl)-
phthalate and di-n-butylphthalate. These compounds were found in the
mixtures of the oily phase with water and/or sediment, but not in the
water phase. The fact that this oily phase was not observed in the
resampling for Aroclors analysis indicates that this area contains a
boundary zone for a localized source or a plume of unknown origin.
Groundwater

Low concentrations of four chlorinated organic compounds were found in
water from sites A-2, C-2, D-1, E-1, F-1 and F-2. The trichloro-
ethylene (TCE) value for A-2 (25 ppb) and the TECE for C-2 (50 ppb) are
19w and seem to originate from upgradient (off-site) source. The TECE
data for the groundwater do not correlate with the TECE found in the
soils. The pattern of 1,2-transdichloroethylene and vinyl chloride
seen in E-1, F-1 and F-2 is consistent with the hypothesis that TCE or

TECE can biodegrade to yield these compounds.(2’3’4)

The relatively high values (compared to other sites) of TOC and COD for
sites C-1, D-1, E-1, E-2, F-1 and F-2 indicate the presence of some

organic compounds and/or oxidizable substances. The presence of extra

odi

peaks in the volatiles and base neutral chromatograms for samples from

100

sites E-1, F-1 and F-2 tend to reinforce the idea that other unidenti-

fied materials are present at these sites.
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3.3

11

Values for groundwater parameters, other than those mentioned above,
are not considered to be notable. The values for zinc reported in A-1
and E-1 are doubtful since they are not much above the detection limit

and a similar value was reported for one of the blank samples. The

value for specific conductance for the blank water is very likely to be

an error of decimal location.

Soil - Therminol Spill Area

Aroclor 1248 was the only Aroclor found in these soil samples. Con-
centrations were highest at the surface and decreased rapidly with
increasing depths. For sites W, X, and Y, a relatively constant value
of less than 50 mg/Kg was reached at depths between 2.5 and 4 ft. At
site Z this constant value was reached at between 6.5 and 8.5 ft.
These constant values may result from small amounts of soil from the

top being moved to lower depths by the drilling-sampling procedures.

T()o oy
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ANALYTICAL QUALITY ASSURANCE

Summary

Reviews of the Hicksville Analytical Program were made February 24th and

April 12, 1984 at ETC Laboratories, N.J. ]n.general,.all.analyses. have

. 4 according to.the requirement® bf tHe study as. described
1REhE document” "Propased Hicksville Plant GroundwatelEudy”, D. R.

Thielen and R. G. Badger, March 3, 1983.

Documentation is complete for all phases of the quality assurance
program including chain of custody, analytical methodology, calibration

and quality control (spikes and duplicates).

Quality control data indicates that no major problems existed in the
analytical program, except for the analysis of phthalates where the EPA

procedure proved inadequate. The performance of the laboratory was

acceptable.

Introduction
The analytical requirements of the Hicksville Groundwater Study are

contained in the document "Proposed Hicksville Plant Groundwater Study",

0. R. Thielen and R. G. Badger, March 3, 1983.

The analytical services required by the study were provided by

Environmental Testing and Certification Cprporation (ETC), 284 Raintan

Center Parkway, Edison, NJ.

A1l groundwater and soil samples submitted were analyzed according to

ddd
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13

the study requirements for all parameters.

4.3 Specific Points

4.3.1

4.3.2

4.3.3

e —— e L

Phthalates

USEPA Method 625 was selected for the analysis of phtha-
lates, either directly in groundwater or from water
generated by the EP TOX leach test. This GC/MS method
is a general method to analyze a number of classes of
compounds including phthalates. D@&¥ection.limiss.fror
some of PRTNATATES Were ng¥Tegorted by the laboratory
because acceptable spike recoveries (>>50%) were not
obtained. The reason given was that the method calls
for a pH of greater than 11, at this pH, phthalates
hydrolyze and can not be recovered. This is an 'ﬁ{dgy
qQuacyTaI e hethiod Jrather than of the laboratory.
Neither the laboratory nor Occidental were aware of
this problem prior to beginning the study.

Holding Times

In some instances the T a3y Ro1ding peri %r‘?ﬁrﬂ?

extraction of samples for Method. 625 iderrot met. They

were extracted within 22 days of receipt. The laboratory
feels, based on private communications from researchers
at Rutgers University, that this would not affect the

validity of the analyses. We agree with the laboratory

that the longer holding time should not affect the analysis.

Quality Control

Excellent documentation of internal quality control

100 OYH
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&EWEIOn 1y exception was vinyl chl

14

procedures was received. This included chain of
custody, method summary and GC/MS performance data
for every sample. Calibration curves were shown

to be linear. Analyses were repeated when a blank
sample was shown to be contaminated. The method
detection limits were calculated based on the lowest
standard run.

Precision and Accuracy

Precision and Accuracy data for all compounds over

the course of the study have been compiled: Table I,
Soil/Leachate Data; Table II, Water Data. The first

two columns of the tables shown accuracy and precision

for a spike into a reagent water blank. The accuracy

is the average recovery obsefved for each compound/ .
parameter. The precision is the % relative standard

deviation of all the recoveries performed. The third

and fourth columns show accuracy and precision for a

matrix (actual sample) spike. Spiking level and method

detection limit are shown in columns five and six.

The tables show that accuracy and precision were
similar for the blank and matrix spikes. The matrix
spike was slightly less accurate and precise, as

would be expected. In general, the precision and

Ddd

accuracy data were acceptable for all parameters.

T~ T TSIy g

oride in soil wherd
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Wm The loss of very volatile com-

pounds is to be expected during handling of soil samples.

Recoveries of Butylbenzyl, Diethyl, Dimethyl and Di-n-
butyl phthalates were very poor, this was discussed

earlier. Matrix spike recoveries for Moca were low, but

are considered acceptable.

100 Dudn
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Compound

“R1248
A1248

Phthalates
Bis 2 ethylhexyl
Butyl Benzyl
Diethyl
Dimethyl
Di-n-butyl
Di-n-octyl
Moca

Volatiles
1,1-Dichloroethylene
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
Trichloroethylene
Vinyl Chloride
Styrene

Metals, Conventionals
~ Barium
Cadmium
Copper
Lead
Zinc
Mercury
Nitrate
Sulfate
Phenols, Total
coD
TOC
T0C.
T0C

QdH

Spike Blank

Accuracy Precision

N DWN WO
e ¢ e * v ® e e = »

SNNSENDNNO SO S

TABLE 1

Soil/lLeachate

16

Spike Sample

Accuracy Precision

93
117

10
13

5

1
25
30
30

39
14

—-uw@;m&w\bb
. “ o s o ®
w O N NCOC WMWY

1| pme e

Spiking Level

0.2
15-17

300
300
300
300
300
300
500

HOL

0.1 mg/kg
0.1 mg/kg

100 ug/kg
100 ug/kg
100 ug/kg
100 ug/kg
100 ug/kg
100 ug/kg
250 ug/kg

10 ug/kg
10 wug/kg
10 ug/kg
10 ug/kg
10 ug/kg
5 ug/kg
10 ug/kg

0 mg/1
.050 wmg/1
200 mg/1
01 mg/l
0.050 mg/1
0.0003 mg/1

“0.10 mg/}

9 mg/1
0.050 mg/1
2 mg/ |
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TABLE 11

Water
Spike Blank Spike Sample

Compound Accuracy Precision Accuracy Precision Spiking Level MOL

PCB L}

T A1248 13 1.6 72 13 20 10 ug/1

Phthalates
Bis 2 ethylhexyl 83 13 69 5 30 10 ug/1
Butyl Benzyl 15 5 17 3 30 10 ug/1
Diethyl 3 2 4 3 30 10 ug/1
Dimethyl 2 2 2 2 30 10 ug/1
Di-n-butyl 20 5 23 1 10 10 ug/1
Di-n-octyl 71 14 57 9 30 10 ug/1
Moca 63 15 47 7 60 25 ug/1

Volatiles
I,T-Dichloroethylene 122 13 109 7.3 14 10 ug/1
Tetrachloroethylene 97 15 110 7.4 14 10 ug/1
Toluene 103 12 112 16 14 10 ug/1
1,2-Trans-dichloroethylene 120 4.9 120 3.7 14 10 ug/1
Trichloroethylene 99 16 100 13 14 10 ug/1
Vinyl Chloride 92 18 97 13 14 5 ug/1
Styrene 100 4 105 5.6 14 10 ug/]

Metals, Conventionals

~ Barium 102 31 107 14 2.0 1.0 mg/1
Cadmium 112 1.1 111 1.6 0.120 0.050 mg/1
Copper 107 6.4 108 2.3 0.400 0.200 mg/1
Lead 118 1.6 102 2.1 0.02 0.10 mg/1
linc 103 3.7 112 2.2 0.120 0.050 mg/1
Mercury 103 0.1 96 0.1 0.0005 0.0003 mg/1
Nitrate 95 8.4 94 9.2 0.5-10 0.10 mg/1
Sulfate 99 2.2 103 3.9 25 "2 mg/1
Phenols, Total 103 6.7 98 3.3 0.100 0.050 mg/1
coD 102 8.4 95 11 500 2 mg/ 1
T0C - - 125 0.1 2 1 mg/)
ToC - - 95 4.7 44 1 mg/1
ToC - - 108 0.4 19 1 mg/1

¢LZo Too  Ddd
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APPENDIX B-1

PROPOSED HICKSVILLE PLANT GROUNDWATER STUDY




PROPOSED HICKSVILLE PLANT GROUNDWATER STUDY

A study of the groundwater and certain soils at the Occidental Chemical
Corporation's former Hicksville plant (Hicksville, Long Island, New York) is
being planned. The work will be divided into two tasks, s}mpling and
analytical. The requirements for both of these tasks are outlined in this
document to aid in the estimation of the cost of the program.

I.” SAMPLING

Sampling will be performed by a two-person team with experience in
environmental sampling. The senior member of the team will be responsible for
complete documentation of sampling which will be kept in a field notebook with
bound pages, appropriately dated and signed. The sampling team will be
responsible for supplying proper sample containers, the filtration of water
samples, for the preservation of all samples and performing any tests required
in the field. The team also will maintain chain of custody records for all
samples until they are shipped to the analytical laboratory.

Twelve (12) well sites will be sampled for water and samples of soil will
be taken during the construction of six (6) of these wells. Six (6) of these
wells will be screened at the 50-70 ft. depth and six (6) will be screened at
the 80-100 ft. depth. Additional soil samples will be taken at 4 to 7 other
sites du}ing the same time that the wells are being constructed.

Groundwater Details
Wells will be sampled after pumping at least four volumes of the well

casing, or until the well has been completely evacuated, whichever comes
first. Placement of the pump inlet tubing should be such as to assure that
the water in the casing will be exchanged with fresh water from the aquifier.
Pumping and sampling will be performed using a peristaltic, centrifugal or gas
1ift pump which contain materials of construction shown not to compromise or
contaminate the sample in any way. Samples for volatile organics will be
taken by bailing after the well has been purged. With the exception of the
Group A compounds, all water will be pressure filtered using a 0.5u pore size
“Teflon" membrane filter and placed into an appropriate sample container.
Group A compounds will be taken and analyzed as unfiltered samples (after any
solids have separated by settling or mild centrifugation). The sample must be
properly preserved as noted in Table I and stored at 4° C until analysis.

00 DHuyg
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Detailed preservation techniques are noted in reference (1). Conductivity and
pH measurements will be made on unfiltered samples in the field.

Soil Details

Soil samples at well sites will be taken during well construction at
approximately five (5) foot intervals in the unsaturated zone. A 2"x24" split
spoon driven in advance of the auger will be the mode of sampling. The top
six (6) inches of the split spoon sample will be discarded in all cases and
the remainder will be placed in a suitable size glass jar with a "Teflon"
lined screw cap. All soil samples will be cooled to 4°C for transportation to
the laboratory. It is expected that separate samples (using special precau-
tions to avoid loss of volatiles) will be taken for volatiles analysis.

Soil samples in the Therminol handling area will be taken by continuous
split spoon sampling to a depth of approximately 6 feet. The initial sampling
will be at the center of the handling area and 10 feet from the center in
three radial directions. If contamination is found in the initial samples,
additional sampling will be required to define the area of contamination.

Sampling Cleanup

Cross contamination between sites for either water or soil sampling must
be avoided. This can be done either by dedicated pumping equipment for water
or by rigorous clean up between sites (for water) or samples (for soil).
Details on the procedures to protect sample integrity should be provided.

II. METHODOLOGY
Table 2 contains the groupings of those compounds which must be
determined in the samples. The required detection limits are also included.

Groundwater
VoA Group A. EPA Method 624 is required using GC/MS for quantitation.
Styrene has been included as per the attached memo (Simon, N., September 29,
1982)
¢S, Group B. EPA Method 625 is required using GC/MS for quantitation. MOCA
has been 1nc1uded as per the attached memo (Simon, N., September 29, 1982).

tou Odd
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rc Bndprroug C. EPA Method 608 is required using GC/EC for quantitation.

dAh**?’) Group D. The required EPA Methods are listed in Table II.
\\MMZ"

VoR

p£h

drochlr

V) hobso
Me

$

Soil
Group A. The required method is a modification of a Midwest Research

Report (5). The specific modifications of this method are found
attached report (Simon and Johnson, August 16, 1982),
GC/MS.

in the
Quantitation will be by

Bass. reniel Group B. The soil will be prepared by obtaining an aQueous extFaty of

the soil using the EPA's EP Toxicity digestion procedure 2. The aqueous
extract will be analyzed using EPA Method 625 and GC/MS for quantitation. The
limits of detection stated in Table II are based on the limits for the aqueous
extract using Method 625 and related back to the original soil sample.
Group C. The required method is that described in Reference (3). In
cases of interferences from organochlorine pesticides, an additional clean-up
procedure, as outlined in Section 9C of the same manual, will be considered.
Quantitation will be by GC/EC. NOTE: Due to the nature of the program,
special priority should be given these samples to obtain the most rapid
turnaround possible. Please state what this will be.
Group D. The required EPA procedures listed in Table II will be carried
out on an aqueous extract of the soil obtained by using the EPA's EP'T’!WETty'
(2). The parameters of pH, conductivity COD and TOC will

not be required for soils.

The USEPA Methods defined above may be modified in your proposal if valid
technical reasons exist. In all cases, your proposed methodology must attain

the expected detection limits and be fully documented. Full verification of
any non-EPA methods must be made.

100 Ddd
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I11T. QUALITY ASSURANCE

As a general rule, EPA practices outlined in Reference (4) will be
followed. In particular, the following QC procedures will be }equired for
every batch of samples or at a minimum of every ten samples:

(1). Replicate sample analysis as randomly selected by the

contractor with approval of the project liaison.

(2). Recovery of all analyzed compounds at two to three
times the detection limit using laboratory distilled
water,

(3). Recovery of spikes made to a sample selected by the con-
tractor with approval of the technical liasion. Spiking
will be done for all analyzed compounds at a level which
approximately doubles the concentration found in the
sample. In samples where compounds of interest are not
detected, spiking must be at levels not exceeding two to
three times the detection limit.

(4). Reagent and method blanks.

A1l standards used for quantitation must be traceable to a verified
standard; that is, a compound whose purity has been determined by at least two
different analytical procedures. A linearity of detector response for each
compound must be demonstrated by generation of a linearity curve containing
five concentrations of that compound. A1l sample calculations must be made
from responses which fall within this linear range. During the course of the
analysis, standards must be interspersed at frequent intervals to check the
calibration. The preparation of all standards including purity verification,
dilutions, linearities, etc. must be recorded in the bound notebook.

Samples and extracts must be retained and properly stored until time of
disposal. After acceptance of the final report by Occidental, the contractor
must request and receive permission prior to disposing of samples.

Records containing all relevant data must be easily accessible and kept
for a specified period of time as determined by Occidental's technical
liaison. These records must include all 1logbooks, workbooks, worksheets,
graphs, charts and/or any records of pertinent nature relating to this study.

100 Dud
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A1l chromatography scans must remain connected in the sequence in which they
were generated, i.e., no scans shall be cut, torn or otherwise removed from
the body of the chromatographic data attached to it.

The final report must include sample identification information, methods
used, analysts, and all samples and quality control data. The calculated data
must include units of concentration and limits of detection given with the
proper significant figures. In cases where compounds are not detected at or
above the stated detection limit, the reporting protocol will be NDx where x
is the required detection limit. An assessment of analytical precision and
accuracy must also be stated.

The contractor will designate a project manager who has direct responsi-
bility for the technical aspects of the study. The project manager will be
available for detailed technical reviews during the course of the program.

IIT. QUOTATION AND TECHNICAL PRQOPOSAL

One technical proposal should cover the complete sample program outlined

above. It should contain the following:

(lf. Documented methodology for each analysis.

(2). Detailed procedures for and the cost of sampling. Also,
the precise number, size and type of samples required
from each sampling point to allow the contractor to do
all the ana]ySes which may be necessary i.e. spikes,
duplicates, etc.

(3). Timing for completion of analyses after receipt of
samples. To include issuing of preliminary (verbal)
and final (draft) reports.

(4). A separate cost estimate broken down by analysis and
sample including necessary development work.

(5). An estimate of timing starting from receipt of samples
to when a report including documentation, QA/QC and
results can be expected.

[00 Dyu
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One quotation should be submitted separately and cover the complete
program. Included in the quotation should be the cost broken down by analysis
and sample.

The technical proposal and quotation should be sent to our attorney, who
will also refer any questions to the appropriate technical personnel,

John Hanna, Esq.

WHITEMAN, OSTERMAN AND HANNA
99 Washington Avenue

Albany, New York 12210
PHONE: 518/449-7600

DATE:

PREPARED BY:

Daniel R. Thielen Richard G. Badger
Sr. Research Chemist ' Sr, Research Chemist
Central Sciences Central Sciences

/ib

03/02/83
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(1).

(2).

(3).

(4).

[V .
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EPA-600/4-82-029, Sept. 1982.

"RCRA Test Methods for Evaluating Solid Waste - Physical/Chemical
Methods", SW-846, May 1980.

"Manual of Analytical Methods for the Analysis of Pesticides in Humans
and Environmental Samples", EPA-600/8-30-038, June 1980, Section 1lA.

"Handbook for Analytical Quality Control in Water and Wastewater Labora-
tories", EPA-600/4-79-019, March 1979,

. MRI Special Report No. 1, “Development of Analytical Test Procedures for

the Measurement of Organic Priority Pollutants in Sludges and Sediments",
June 26, 1979, Midwest REsearch Institute Project No. 4583-A.
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PRIVILEGED & COLFIDENTIA!
ATTO....Y-CLIENT COMMUNICATION PREPARED, K §2775

- ‘e @ e

OF LEGAL COUNSEL IN CONTEIPLATION €™ LINIC. 7122

TABEE ¢
FRESERVATION METHODS - WATER

PARAMETER FRESERVATION METHOD

VOLATILE ORGANICS 4‘C

EASE/NEUTRAL NRGANICS ar

CCE'S 4°C .

NITRATES 2ML H, $O, FER LITER AND 4°C

SULFATES 4°C

CADMILM O ADD 1:4 REDISTILLED HMOy TO FM OF (2
MERCURY 4 . [ . . . . . .
a“RIL’H. '] [ ] [ ] [ ] [ ] L ] L[] [ ]
COFFER® . . . : o
LEAD o ¢ : o
ZTNC » ] * [ . . . . .
cop * ADD SULFURIC ACID 70 FH OF 2 &WD 4°C
TCC ADD Hy 30, OR HCL TQ FH OF (2 &MD 4°C
FHCNOLICS DD H, FO, TJ FHW OF <&, &LD 1G-7L CF

cust, .t anp a°c

100 DdH
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B ses b st wwen ™ ww

TAN E 2 ATTOSHEY-CLIENT COMMUNIC ~'ON PREP/RED AT THE REQuEST

SROUP A OF LEGAL COUNSEL IN Cu.. EMPLATION OF LITIGATION

. WATER SOIL
VOLATILES FRACTION  DETECTIOM LIMIT(UG/L) DETECTION LIMITING/C)
TETRACHLORDETHYLENE 10 160
TRICHLORBETHYLENE 10 100
DICHLOROETHYLENE 10 100
TOLUENE 16 100
VINYL CHLORIDE s . 100
STYRENE 10 100
CROUF B

UATER $01

PASE NEUTRAL FRACTION DETECTION LIMIT4UG/L) DETECTION LIMITI(NG/GC)
PIS(I=-ETHYLHEXYL)FHTHALATE 10 100
FUTYL BENZYL FHTWALATE 10 100
DIETHYL FHTHALATE 10 100
DIMETHYL FHTH&LATE 190 100
DIl-N=RUTYL FHTHALATE 16 100
D1=-N=0CTYL PHTHALATE 10 100
MOCA (3,3'=DICHLORO~4.4'~

DIAMINODIFHENYLMETHANE) -] 230
CROUP €

WATER SOIL
AROCHLOR FRACTION DETECTION LIMITIUL/L) DETECTION LIMIT(NG. T
AROCHLOR=10t ¢ 10 100
AROCSLOR-422} 10 100
ARCIWLOR=-1232 10 100
ARCCHLOR~-1242 10 100
AECCHMLOR=1248 19 109
AROCWLDE=1254 10 152
SAOCHLOR=1240 10 10¢
CROVF D .
. WaTEZ anD SCIL

CTHER FARAMETERS OF TImum R&NGE USEEA RETHOD ¢
NITR&TES 9.1 Y0 2.4mG NO ~N/LITER 3%2.¢
SULF&TES 3 TC 4Cd m& 20 LLITER 37s
Cadmiyme 0.2 TO 2 mL/LITER 213.¢
mERCURY® 3.2 US/LITER 245.1
Faklime ' TO 20 MG/LITER =08.1
Crergr® 0.2 TO $ m3/LITER 220.1
LE&D & S TO 100 UG/LITER 239.2
214l e 0.08 T0 ¢ mG/LITER -89.1¢
CoONLUCTIVITY - 120.14

[ ] - t so .1

[t 20 TD 90% mC/LITER 410.4 .
e Y4 mMG/LITER 415,14
EmgtSLIC2 S UG/ LITER a2

e = TUE DETECTION LIMIT 12 RaZES ON THE anaLYSIS OF AN AQUEOUS
EXTLACT AND &ELﬁTED FACK TO TWE ORICINAL WEIGHWT OF THE SOIL.

e « THE DETECTICON LIMIT IS KASED ON THE ANALYSIS OF THE WATER
OFTAINED FROm THME AQUEDUS EXTRACTION OF THC SOIL(EP TOX).

Lo Dyy

<320



~
oxy

W’
Occidental Chemical Corporation

MEMO

Research Center

To

A. F. Weston Date _September 29, 1982

From N. Simon

Subject __GC/MS Analysis of Styrene, Moca, Phthalates and Five

Volatile Organics

COPIES: D. Johnson, P. Skotnicki, R. Badger, TIC

I.

include styrene and 3',3'-dichloro 4,4'-diamino diphenyl methane (MOCA). Standard

SUMMARY

The EPA Priority Pollutant Method for base neutral organics was extended to

curves were generated and extraction efficiencies calcuiated. Detection limits
were set at 10 ug/L for styrene and 25 ug/L moca. The volatiles analyses could
also be used to analyze for styrene and appears to be the preferred method.

A.

1).

Extractables

Instrumental Parameters

Gas Chromatographic Conditions (Finnigan 96100)

Column - 15 m DB5-NB fused silica capillary (J&W)
Carrier - Helium 15.0 psi

Injector‘Temperature - 275%

Injection - Grob, 60/1 split after 60 seconds

Detector Temperature - 2715%

GC/MS Interface - 265°-275°C

Column Program 1) - 20° to 250° at 10°/minut8 after a 1 minute

hold at 20°, hold at 250° for 20 minutes.
2) - Without styrene - 50° to 250°.

Mass Spectrometer Conditions (Finnigan 4000)

Instrument - Finnigan 4000 GC/MS interfaced with an Incos Data
Acquisition System

Source Parameters - 85°, Electron Impact Source with 70eV ionizing
electrons

EM Volts - 1380 volts

Scan Parameters - Total scan sequence - .5 second consisting of

acquisition during .45 second up scan, .05
second hold at bottom. Mass range scanned
350-45.

100 OdH
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N. Simon
September 29, 1982

Page 2
2). Sample Preparation

for the base neutral extraction, one liter of sample was adjusted to pH 11 with
6N NaOH; extracted three times with methylene chloride according to EPA protocol;

dried through a sodium sulfate column; and concentrated to 5 ml using a Kuderna-
Danish evaporator and nitrogen.

An internal standard, deuterated phenanthrene was added 15 minutes prior to
the analysis.

3). Standard Preparation

A stock solution containing the six phthalates was purchased from Supelco.
Styrene and MOCA standards were prepared in-house. The standards were prepared to
give 1,5,10 and 20 times the detection limit.

The detection 1imit for MOCA was set
at 25 ug/L to give a relatively equivalent response when compared to styrene and the
phthalates at 10 ug/L.

4). Extraction Efficiencies

Since the method has routinely been used for phthalates it was only necessary
to verify its efficiency for styrene and MOCA. Three blank water samples were

spiked at 10X the detection limit, extracted and analyzed by the method noted above.

% Recovery
Styrene MOCA
Sample Day 1 Day 2 Day 1 Day 2
20832 51 55 72 88
20833 74 60 79 85
20834 88 74 69 83

The ions used to identify and quantitate were m/e 266, 268, and 131 for
MOCA, and m/e 104, 102, 51 for styrene.

(B). VOLATILES

Extending Method 624 to include styrene.

DdH

(see Page 3 for Volatiles)

100

7320

- — N -



N. Simon™ =
September 29, 1982

(B). VOLATILES

1) Instrumental Parameters

Page 3

Purge and Trap Conditions

(Tekmar Ligquid

Sample Concentrator-Model LSC-2)

Plumbing

Trap Column

Purge

Desord

Sample Size

Hard plumbed from trap effluent to the GC
flow controiler via a 1/3 inch 0.D. copper
line

12" x 1/4" stainless steel tubing packed
with Tenax 60/80 mesh. Baked after each
run at 250~ for 20+ min.

12 minutes at 30 cc/minute

4 minutes at 195°C

5 ml transferred by Blenco gas/liquid
syringe

Gas Chromatographic Conditions (Finnigan 9610)

Column

Carrier
Injector
GC/MS Interface

Column Program

Instrument

Source Parameters

Manifold Temperature

Electron Multiplier
Scan Parameters

-

8 foot by 1/4 inch (2mm I1.D.) glass
packed with 0.1% SP-1000 on Carbopack C

Helium at 30 cc/minute

180°C

250°

50° for purge, gesorb and thsge minutes

after desorb, § /min. to 1807; held for
30 min. at 180

Mass Spectrometer Conditions

Finnigan 4000 GC/MS interfaced with an
Incos Data Acquisition System

260°, Electron Impact Source with 70 eV
ionizing electrons

90°

1080 volts

Total scan sequence of 2 seconds consisting of
data acquisition during 1.95 sec. up scan, 0.05

sec. hold at bottom. Mass range scanned 45-270.

o0 ouy
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N. Simon
September 29, 1982 Page 4

2. Standards

The standards used were supplied by Supelco and are described as "Standards
for EPA Consent Decree Protocol". They are further referenced to (I.F.B.

No. WA77-B133, Appendix B, Sampling and Analysis for Priority Pollutants,

US EPA). A solution of styrene at the same concentration as the above stan--
dards, was prepared in the lab.

Bromochloromethane, 2-Bromo-1-chloropropene and 1,4-dichlorobutane were used
as internal standards.

The stock solutions, as received from Supeico, were stored in a freezer. Dilu-
tions were stored in the refrigerator in 15 ml hypovials until one hour before
analysis. Standards were prepared to give concentration levels of 10 ug/L

(50 ng injected) and 100 ug/L (500 ng injected). An additional standard at

25 ug/L (125 ng injected) was analyzed to verify linearity. Internal standards
wege pre?ared at 20 ug/L; 5 ¥l (100 ng injected) was used to spike each standard
and sample.

Standards were stored in the refrigerator until one hour before analysis.

Standards were poured into a 5 ml syringe; the volume adjusted; the needle re-
moved and 5 ul internal standard added immediately before injection into the
Tekmar. *

Standards could be prepared by weighing pure materials into methanol instead of

using the commercial mix since only five of the priority pollutants are required:

perchloroethylene, trichlorocethylene, trans-1,2-dichloroethylene, toluene, and

vinyl chloride. It should also be noted that the required detection limit for

¥SM i;LS ug/L while the detection limit for the other volatile components is
ug/L.

3. Results and Discussion

The EPA Priority Pollutant base neutral method can be extended to include styrene
and MOCA. The chromatogram following (Figure 1) demonstrates the relative reten-
tion times of styrene and MOCA compared to the phthalates.

It seems preferable to analyze styrene with the volatiles rather than the extrac-
tables for a number of reasons: The gas chromatographic oven will not need sub-
ambient conditions to separate styrene from the solvent {see Figure 2); loss of
styrene will not be a problem; a narrower range of internal standards will be
acceptable, styrene carryover will be limited in the volatiles analysis, etc.

The RIC's from the analyses (Figures 1,2,4) and the mass spectrum of MOCA (Figure 3)
follow. %
@)
O
=)
b~
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Central Sciences
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RIC

RIC DATA: ETCTEST! #379 SCANS 308 TO 2900

08-31,82 16:00:00 CALI: NS@831a #1
SAMPLE: PHTHALATE STYRENE MOCA STDS
RANGE: G 1,2900 LABEL: N ©, 4.0 QUAN: A 8, 1.8 BASE: U 20, 3 F
F 1quen 1 8 " ) 264192
: [

A - SHrena

g - ac:furt/,l&ba

e - &/(7,(’ ,//C'Lﬁ

b - 46'4071/4/&&&
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N - &."7/‘/406

v r L
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001 0288

HRC

RIC
09/02/82 15:01:00
SAMPLE: PHTH AND MOCA

DATA: PMTEST #503

CALI: NS@902 #1

SCANS 800 TO 2240

47872

RANGE: G 1,2628 LRBE%; N 0, 4.0 QUAN: A 0, 1.0 BASE: U 20, 3
25. 8~ 889 1063 1268 1479
. 1952
ﬁ]”uz
MocA /”77"'””5'
avo w7 STO. ¥
] 2018
RIC_1
2168
1847
1727
LJ ' | h | T v ' v '
800 1000 1800 2000
f40 R 7N

2200 SCAN
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HRC

100.08 -

63.3

MASS SPECTRUM

0873182 15:22:00 + 21127

SAMPLE: PHTHALATE STYRENE MOCA STDS

97.7

113.7

126.9

140.1

150

Foywar 3

=

M OCA

DATA: ETCTEST #2574
CALI:s NSes3in #1

194.9

231.8

230.0

* p—

BASE M/E: 31

RIC:

316096.

- 55744

1007 RA
M/E 231

=
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RIC DATA: UPPSTD #1332 SCANS 1 TO 1479

090382 10:50:00 CALI: 030830J 43

SAMPLEs UOLATILES WITH STYRENE
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August 16, 1982
To: R. Hall
From: N. Simon, D. Johnson
Distribution: P. Skotnicki, A. Weston

Reference: GC/MS Analysis of Soil Samples for Volatile Priority Pollutants

I. Summary

This report summarizes_the GC/MS sample preparation and analyses of six soil
samples taken at the Arecibo fac{lityJon 8/ /82. The methodology used was as
developed for the EPA. It is considered semi-quantitative/because of variances
in the sampling, sample handling and the sample matrix.

Sample 00003 (STP Plant across from PRC/sewer bottoms in sewer dumping spot #5)

was the only sample where priority pollutant volatile organics were detected at
greater than 10 ug/L. The compounds found were benzene, toluene and chlorobenzene.
Vinyl chloride, 1,1-dichloroethylene, trans-1,2-dichloroethylene and trichloro-
ethylene were not detected in any of the samples. Toluene was only detected in
00003. Non-volatile priority pollutants found were xylenes in sample 00003 and
dichlorobenzene in 00092.

II. Experimental

The EPA priority pollutant method is described in Special Report No. 1 "Develop-

ment of Analytical Test Procedures for the Measurement of Organic Priority Pollu-
tants in Sludges and Sediment", published June 26, 1979 under contract No. 58-03-2695,
MRI Project No. 4583-A. The only significant deviation from the published method
was the use of a larger sample to give a lower detection limit.

A. Instrumental Parameters

Purge and Trap Conditions
(Tekmar Liquid Sample Concentrator-Model LSC-2)

Plumbing - Hard plumbed from trap effluent to the GC flow
controller via a 1/8 inch 0.D. copper line.

Trap Column - 12" X 1/4" stainless steel tubing packed with
Tenax 60/80 mesh. Baked after each run at
2500 for 20+ min.

Purge - 12 minutes at 30 cc/minute

Desorb - 4 minutes at 195°C ’ =
Z

Sample Size - 0.5g 1n Sml distilled water 0
>
fo ]




N. Simon, D. Johnson
Page 2

Gas Chromatographic Conditions (Finnigan 9610)

Column - 8 foot by 1/4 inch (2 mm 1.D.) glass packed
with 60/80 Carbopack C/0.2% CW 1500

Carrier - . Helium at 25 cc/minute

Injector - 180%

GC/MS Interface 250°

Column Program

50° for purge, desorb and three minutes after
desorb; 89/min. to 180°; held for 30 min. at
1800

Mass Spectrometer Conditions

Instrument - Finnigan 4000 GC/MS interfaced with an Incos
Data Acquisition System

Source Parameters- 260°, Electron Impact Source with 70 eV
jonizing electrons

Manifold Temperature- 90°

Electron Mﬁ1tip1ier- 1330

Scan Parameters - Total scan sequence of 1 second consisting of
data acquisition during 0.95 sec. up scan,

0.05 sec. hold at bottom. Mass range scanned
45-180

B. Sample Preparation

The sample for each site was received in a wide mouth glass quart bottle
with a teflon cover. (There was considerable head space in each bottle).

One half ml. (v 0.5g) was transferred, using a tipless disposable pipet,to

a Tekmar tube. Five mls of distilled water and 5 m1 of an internal standard

solution were added. The tube was immediately attached to the Tekmar and
purged.

Since the samples did not appear to be homogenous and since there was one
to three inches of headspace, the 0.5m1 aliquot was taken from the bottom
half of the bottle and each sample was analyzed in duplicate.

The samples were refrigerated until one hour before analysis.

100 DA

(A XA
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C. Standards

The standards used were supplied by Supelco and are described as “Standards
for EPA Consent Decree Protocol". They are further referenced to (I.F.B.
No. WA77-B133, Appendix B, Sampling and Analysis for Priority Pollutants,
US EPA).

Bromochloromethane, 2-Bromo-l1-chloropropene and 1,4-dichlorobutane were
used as internal standards.

The stock solutions, as received from Supelco, were stored in a freezer.
Dilutions were stored in the refrigerator in 15 m1 hypovials until one

hour before analysis. Standards were prepared to give concentration levels
of 10 ug/L (5 ng injected) and 100 ug/L (50 ng injected). An additional
standard at 50 ug/L (25 ng injected was analyzed to verify linearity. In-
ternal standards were prepared at 20 ug/L; 5 ul (100 ng injected) was used
to spike each standard and sample.

I11. Quality Assurance

A1l six samples were analyzed in duplicate. A blank was prepared using 1/2 ml
of soil and 5 mls of distiiled water. The blank was analyzed each day to verify
the absence of sample handling contamination. Three spiked samples were prepared
at 10 or 20 ug/L, two from the lab blank and one an actual sample.
Linearity was verified with a three point curve (10, 50 and 100 ug/L) and a three
component internal standard was added to each sample and standard.
The significant amount of headspace and the non uniformity of each sample limits
the quantitative conclusions that normally could be assumed with the rigorous
quality assurance protocal. Sample 00003 was the most obvious example; a
mixture of soil and black sludge that was impossible to accurately reproduce
in the transfer.

IV. Results and Conclusions
The results are listed in Table 1. % recoveries from the three spikes are listed
in Table 2. Chromatograms of each sample follow the tables.

-« ' /
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Nan Simon
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TABLE 1

RESULTS SUMMARY

C.S. Log # 20811 20812 20813* 20814** 20815 20816
Sample I.D. 00061 00002 00003 00092 00090 00062
Chloromethane ND ND ND ND ND ND
Bromomethane ND10 ND10 ND10 ND]O ND1O ND10
Vinylchloride NDqg NDyq NDy g NDyq NDyq Dy g
Chloroethane ND50 ND50 NDSO NDSO NDS0 ND50
Methylene Chioride NDyq NDq g NDyq NDyq ND; g NDyq
Trichlorofluoromethane ND ND ND ND ND ND

1.1-Dichloroethylene N010 ND]0 ND]0 ND10 ND]0 ND.IO
1,1-Dichloroethane ND10 ND10 ND]O ND10 ND]O ND]O
Trans-1,2-Dichloroethylene ND10 NDy 4 ND10 NDyq NDy o ND10
Chloroform ND10 ND10 ND.I0 ND]O ND10 ND10
1,2-Dichloroethane NDyq NDy¢g NDyo NDqg NDyq NDqq
1,1,1-Trichloroethane NDqg Dy NDyq NDyq NDyq NDyq
Carbon Tetrachloride ND50 NDSO NDSO NDSO NDg, ND¢q
8romodichloromethane ND]O NDy g ND; g NOyq NDyg NDqp
1,2-Dichloropropane ND10 ND10 N!J.‘0 ND]O ND]0 ND10
Trans-1,3-Dichloropropene ND10 ND10 ND]0 ND]0 ND10 ND10
Trichloroethylene ND10 NDqq ND;q ND]o ND1O ND, ¢
Dibromochloromethane ND10 ND10 NDy g ND10 NDyq NDyq
Cis-1,3-Dichloropropene ND10 ND10 ND10 ND]0 ND10 ND10
Benzene NDyg NDyq ND; 4 ND; g NDyg "Dy g
Bromoform NDso ND50 ND50 NOSO NDSO NDSO
1,1,2,2-Tetrachloroethene ND]0 NDI0 NDyg NDyq NDqq NDyq
1,1,2,2-Tetrachloroethane HDq g ND1g Dy g NDyq NDyq NDyg
Toluene ND10 NDyq 19 N NDy g NDyg Ny g
Chlorobenzene ND10 ND10 134 66 ND10 ND10 ”010
Ethylbenzene NDsq NDyq Dy NDyq NDyq NDyq

* Xylenes also detected
** A significant amount of dichlorobenzene was detected

§620



TABLE 11

% RECOVERY FROM SPIKED SOIL

Blank 8lank 20811-00061

D.L. Soil Soil Soil

ug/L 2 10 ug/L @ 20 uq/L @ 20 ug/L
Chloromethane No std. ND ND ND
Bromomethane 10 136% 103% 110%
Vinylchloride 10 103 105 117
Chloroethane 50 ND ND 123
Methylene Chloride 10 143 161 550*
Trichlorofluoromethane No std. ND ND ND
1.1-Dichloroethylene 10 108 105 103
1,1-Dichloroethane 10 102 92 114
Trans-1,2-Dichloroethylene 10 100 94 m
Chloroform 10 106 97 100
1,2-Dichloroethane 10 140 100 110
1,1,1-Trichloroethane 10 109 102 121
Carbon Tetrachloride 50 ND ND ND
Bromodichloromethane 10 105 101 115
1,2-Dichloropropane 10 147 103 84
Trans-1,3-Dichloropropene 10 90 78 148
Trichloroethylene 10 84 76 95
Dibromochloromethane 10 82 98 101
Cis-1,3-Dichloropropene 10 143 100 110
Benzene 10 96 88 105
Bromoform 50 ND ND ND
1,1,2,2-Tetrachloroethene 10 158 155 144
1,1,2,2-Tetrachloroethane 10 83 74 67
Toluene 10 125 138 580*
Chlorobenzene 10 94 85 108
Ethylbenzene 10. 108 98 124

* It can reasonably be assumed that the large recovery is contribution

from the sample #20811 - identified as 00061.

was found in the unspiked sample.

However, neither compound

o Doy
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RIC DATA: 20811 #1830 SCANS i 70 1300
08/12/82 11:26:00 CALI: 0812DJ #2
SAMPLE: SOIL SAMPLE #4 TANK TRUCK DISPOSAL PIT

RANGE: G 11,1376 LABEL: N O, 4.0 QUAN: A 0, I.O7GSQSE: v2e 3

110848
I.S FIGURE 1
Log # 20811
Sample #00061
PRC STP Plant across street/
soil sample #4 near tank truck
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RIC DATA: 20812 #1 SCANS 1 T0 1300
08/12/82 13:15:00 CALl:s 0812DJ #2

SAMPLE: 00002 PLYWOOD PLANT ACROSS FROM PRC#6/ SURFACE SAMPLE 3

RANGE: G 1,1337 LABEL: N 0, 4.0 QUAN: A 0, l.G?B%RSEs Uz, 3
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Figure 2

Log # 20812

Sample # 00002

Plywood Plant across from
PRC #6/surface sample 3"
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RIC DATA: 20814 &1 SCANS 1 TO 185t
08/12/82 14:24:00 CALI: 0812DJ #2
SAMPLE: 00092 PRC STP PLANT ACROSS ST.SOIL SAMPLE¥3 8"DEEP INSIDE STP FR
RANGE: G 1,1851 LABEL: N O, 4.0 QUAN: A O, 1.8 BASE: U 21%.033

100.0- 4975510
dich]orobenzene
Figure 4
Log # 20814
Sample # 00092
PRC STP Plant across street/
soil sample 8" #3 deep inside
- STP fence front
RIC_
{.s. 17552' I.S.
186 A 1027 _ 1547 __ 1686
L L § L] L § ' v v | ] v ' L | L § | ' v L L 4 *
0620  [00 DA 500 1000 1500 SCAN

f120 1R14A 25:00 TIME



100.97

RIC DATA: 28813 #1 SCANS | TO 1300
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SAMPLE: 00090 PRC PLANT SOIL SAM. @2FRONT OIL STOR. TANK
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Figure 5
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Figure 6
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Sample # 00062
PRC Plant site Arecibo PR/
soil sample #) front of plant
lad: 1.s.
k 1026
N R %5 627 705 |\ e 978 WL TR | -
| ' ' v [} v 1 v 1 M

[00 D¥H 200 400 600 800
QO” 6'40 ‘a.aa 1‘).‘)0



APPENDIX B-2

TYPICAL ETC REPORT

TO0 Ddd

AV



e S
! ENVIRONMENT AL
ET TESTING anad CERTIFICATION

Octoder 4, 1984

TECHNICAL REPORT

for

WHITEMAN, OSTERMAN & HANNA
99 WASHINGTON AVE.
ALBANY, NY 12210

PRIV'LERED & CONFIDENTIAL
PRIFARZD AT THE REQUEST
OF LEGAL COUNSEL

Chain of Custogy Data Required for ETC Data Mansgement Summaty Repores
DB923 WHITEMAN, OSTERMAN, & HANNA  WOHMICKGWM W137A1001AY 840130 1530
Eleoses

Facslity Sample Peint Date Time Hours

ENVIRONMENTAL TESTING and CERTIFICATION CORPORATIO
s C. K.Ljn. PhD.

ETC Semple No. Company

jus!
o)
ice Presigent a
earch and Qperations
o
o
—
o
w
o
w

284 RARITAN CENTER PARKWAY - EDISON. NJ 08837 (201) 225-5800 e

R ——
[




*

| —ET

ENVIRONMENT AL
TESTING and CERTIFICATION

TABLE OF CONTENTS

introduction
Table 1. Results and Quality Assurance Data

Table 2. Method Performance Data

Methodology
QA Protocol
Report Appendices
Appendix A1
Appendix A
Appendix B
Appendix D
Appendix E

100 oygn

vocy




ENVIRONMENTAL
E T TESTING and CERTIFICATION

INTRODUCTION

This report contains the analytical results on your water samples. submitted on
February 2, 1984. It 1s designed to satisty the needs of your people at various ievels in
your organmization.

The results we obtained on your sampie are presented in a tabular format immediatety
after this introduction. Inciuded with the sampie resuits, the quality assurance data on
your specific sample are tabulated to verify the vahdity of the resuits obtained. The
qQuality assurance data inciuge those obtained on the blank, the spiked blank, the replicate
and the spiked sample (Ccommonly known as matrix gpike). AlsO presented in the quaiity
assurance data report 1s the verification of the proper functioning of the instruments used.
The gas chromatograms ang/or mass specira generated in the analysis Of your sample are
included in the Appendix of this report. The chain of custody record for your sample Is
included at the end of this report.

The established methods we used in the analysis of your sample are described in the
Methoaoiogy section after the Results. In the analysis we followed a rigidly controlled
Quality Assurance Protocol. This Protocol 1s described after the Methodology section,

We hope our report format is useful In assisting you to obtain pertinent information on
your sampie.

RESULTS

The results obtaineg on your sampie and the accompanying quality assurance data are
hstea in Taple 1.

The data on the recovery of the surrogates in your samplie and the certification of the
GC/MS systems used in the analysis of your samplie are listeg in Table 2.

The sample extract was qualitatively analyzed by GC/ECD for the presence of
Aroclors. If present, the Arociors were quantitated.

The sample chromatograms were compared gualitatively to chromatograms of all 7
Aroclors - 1016, 1221, 1232, 1242, 1248, 1254, and 1260 for matching peaks. Quantitatior was
pased on a three point calibration curve 1or Arocior 1248. The cata are tabulated in Tapie
1, this gQuality assurance data obtained on the Method Blank, Replicate and Matrix Spike
anaiyses. The metnodology and qual:ity assurance protocol follow Tapie 1. Sample ana
stangard chromatograms are inciuced in the appendaix of tnis report.

A The Chain-ot-Custody Record on your sampie is also included at the eng of ths
eport.

[0 Hyy
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Volatile Compounds = GC/MS Analysis Data (QRO1)

Chain of Custody Data Required for ETC Data Management Summary Reports

MAY 8,

1984

® (08 aub!cphed Revhed Betection Limet.

200 19y Jdy

@ L0 corentiphad Nethed Pererron Limt Tor theg pertscuior sample.

08923 WHITEMAN, OSTERMAN & HANNA WOHHICKGWM WI3TAI1001A1 840130 1530
E1C Sample No, Company Facility Sawple Point Date Time ‘5883"
Results QC Replicate QC Blank and Spiked Blank QC Matrix Spike
NPDES Compound Sample Blank Concen. 4 Unspiked | Concen. )
Number Concen. MDL First Second Data Added Recov Sample Added Recov
vg/l ug/l a ug/l ug/l ug/1l ug/l ug/l ug/l

|.1-Dichloroethylene ND 10 ND ND ND 18 88 ND 18 96

Tetrachloroethylene ND 10 ND ND ND i8 99 ND 18 106

Yoluene ND 10 ND ND ND 18 98 NO 18 89

V.2-Trans-dichloroethylene NO 10 ND ND ND \8 8l ND 18 89

Yrichloroethylene ND 10 ND ND ND 19 87 ND 18 90

Vinyl chloride ND 9 ND ND ND 18 100 ND 1] 104

Styrene ND 10 o« ND ND ND 11 98 ND 18 93
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TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR0O3)

Chain of Custody Data Required for ETC Data Management Summary Reports
D8923 WHITEMAN, OSTERMAN & HANNA WOHHICKGWM WI137AY001AT 840130 1530

JUN 26, 1984

-

LO€0

B Ret Puterminmdie.
€ €1C qut e ad methed dutastion timie.

100

@ PO pubtsoned Bethed Betestion Linie.

dd

ETC Sevple No. Compeny Facllity Sevple Point Oste - View ‘.’03333‘
Results QC Replicate QC Blank and Spiked Blank QC Matrix Spike
NPDES Compound Sample ' Blank Concen. b 4 Unspiked | Concen. X
Number Concen. MDL First Second Data Added Recov Sample Added Recov
ug/1 ug/l » ug/1 ug/l ug/l ug/1l ug/1 ug/l
bis(2-Ethylhexyl)phthalate ND 10 ND ND ND 30 108 ND 30 85
Butyl benzyl phthalate - e ND ND ND 30 18 ND 30 20
Diethyl phthalate - . ND ND ND 30 3 ND 30 3
Dimethyl phthalate -~ e ND ND NO 30 0 ND 30 0
Di-n-butyl phthalate - e ND ND ND 30 28 ND 30 51
Di-n-octyl phthalate ND 10 ND ND ND 30 102 ND 30 58
Moca ND 10 ND ND ND 60 94 ND 60 58
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March 20, 1984

TABLE 1: QUANTITATIVE RESULTS
Metals, Cyanide and Phenols - Analysis Data (QROS)

Chaln of Custody Data Required for ETC Dsta Management Summary Reports
D8923 WHITEMAN, OSTERMAN & HANNA WOHHICKGWM WI137A1001A) 840130 1530
€
ETC Sawple No. Company Facility Sowple Paint Date Time l.:::::
Results
NPDES Compound Sample
Number Concen. MOL
ug/1} ug/1
4M Cadmium ND 50
6M Copper ND 200
™ Lead ND 6
M Mercury ND 0.3
1M Zinc 64 56
15M Phenolics, Total ND 50
Barium ND 1000

80t0 T[OU DdH
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TABLE 1: QUANTITATIVE RESULTS
Conventionals Analysls Data (QR12)

Chain of Custody Data Required for ETC Data Management Summary Reports

March 30, 1984

08923 WHITEMAN, OSTERMAN & HANNA WOHHICKGWM WI13TAL1001AY 840130 1530
Elspsed .
ETC Somple Mo, Company Facility Sonple Point Date T ime ::url
Results ’
Parameter

Sample MOL Units of

Measure. Measure.
Chemical Oxygen Demand (COD) g ‘ 2 ng‘l’l

s

Specific Conductance o 100 umhos/ca
Sulfate as 1} 2 mg/ 1
Total Organic Carben 12 1 mg/l

60£0 100 Odd
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Conventional Analysis Data

Chain of Custody Data Required for ETC Data Management Summary Reports

March 20, 1984

08923 WHITEMAN, OSTERMAN & HANNA  WOHHICKGWM  WI137A1001A1 840130 1530
¢
E1C Sanple No. Company Facility Sowple Point Date Time .l::c:::
Results QC Replicate QC Blank snd Spiked Blank QC Matrix Spike
Compound Semple Blank Amount Unspiked | Amount

Concen. MOL First Second Data Added Sample Added X

mg/l mg/ 1% mg/l mg/l m9/l mg/l Recov mg/1 mg/l Recov
Nitrate as N 13 0.1 13 20 NO 1.0 102 T 20 25 s

0T¢o 100 D4H
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Aroclors -~ GC Analysis Data (QR14)

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

08923 WHITEMAN, OSTERMAN & HANNA HOHHICKGWM W13TA1001A) 840130 1530

Chain of Custody Data Required for ETC Data Management Summary Reports

MAR 12, 1984

EVC Sample No, Company Facility Sowple Point Date Time t:::::‘
Resulis QC Replicate QC Blank and Spiked Blaak QC Matrix Spike
NPOES Compound Sample Blank Concen. Ungpliked | Concen. x
Number Concen. ML First Second Data Added Recov Sample Added Recov
v/l ug/l ug/l ug/l ug/1 ug/l ug/l ug/1

Aroclor 1242 ND 10 ND ND ND 0 - - - -

Aroclor 1254 ND 10 ND ND ND 0 - - - -

Aroclor 1260 ND 10 ND ND ND 0 - - - -

Aroclor 1248 ND 10 ND ND ND 20 97 ND 20 104

Aroclor 1232 ND 10 ND ND ND 0 - - - -

Aroclor 1221 ND 10 ND ND ND 0 - - - -

Aroclor 1016 ND 10 ND ND ND 0 - -

¢ ML celewiotod 0! emxh SmPis apicin

ITE0 100 Diud
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TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - GC/MS Data (QR20)

Chaln of Custody Date Required for ETC Deta Management Summary Reports

February 27, 1984

08923
ETC Somple Mo, Company Facilily Sewple Point  Date  Time ":::::
Compound ::3:3' % Recovery Control Limits ¥
: ug tower Upper
VOLATILE FRACTION . e
Bromochioromethane .200 103 R . 127
Benzene . dg 150 116 683 1 22
Fluorobenzene .150 123 R L I S 22
1.4-Dichlorobutane .200 16 L nr?
Pentafiuorobenzene . 150 132 1 . S8 N L B
Ethylbcnuno,dw .150 21 .18 BRI
ACID FRACTION e b
2-Fluorophenol . - - 20 86
Pentafluorophenocl - - o L 121
BASE/NEUTRAL FRACTION U B UP
2-Fluoroblphenyl 80 78 S 2 L2
1-Fluoronaphthalene 80 102 .68 . 104
Nltrobenunc,ds 80 103 58 105
® thrae S1sndare Devintions ABoUL the Maxn.

ydu
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TABLE 2: METHOD PERFORMANCE DATA
GC/MS Tuning Data - Bromofluorobenzene (BFB) for Volatiles Analysis (QR21)

Chain of Custody Data Required for ETC Data Management Summary Reports

08923

ET1C Sowple No.

Company Facilily

Sevple Poine

€lapses
Howr e

odd

Ton Abundance Abundance

=/ Criteria (X Base Peak)
50 | 15-40% of the base peak 28

15 | 30-60% of the base peak 50

95 | Base Peak, 100X relative abundance 100

96 | 5-9% of the base peak 8
173 § Less than X of the base peak «l

174 | Greater than 50% of the base peak 67

175 ] 5-9% of mass 174 S

”? Greater than 50X of the base peak 6%

S-9% of mass 176

Date: 840204
Run No: »A0113
Spectrum No; 174
Analyst: R. Albert

February 17, 1984
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TABLE 2: METHOD PERFORMANCE DATA

Chain of Custody Data Required for ETC Data Management Summary Reports

100 OdH

Date: 840223
Run No: >G1058
Spectrum No. 192
Analyst: K. VWeiner

D8923
€lapsed
ETC Sowple No. Company Facility Sevple Poing Hours
Ion Abundance Abundance
m/2 Criteria (X Base Peak)

51 ] 30-60% of mass 198 60

68 | Less than 2% of mass 69 2

70 | Less than 2X of mass 69 «2

127 ] 40-60% of mass 198 44

197 ] Less than 1X of mass 198 3]

198 | Base peak, 100X relative abundance 100

199 § §-9% of mass l90 ?

2751 10-30% of mass 199 21

365 | Greater than Il of mass 198 2

44) § Less than mass 443 ']

442 | Greater than 40X ol mass 198 67

443 | 17-23% of mass 442 13

February 27, 1984

GC/MS Tuning Data - Decafluorotriphenylphospine (DFTPP) for Base/Neutrals Analysis (QR23)
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Methodology
for
GC Analysis of Polychlorinated Biphenyls

“

The methods employed in the analysis of your water sample for polychiorinated biphenyis are
established EPA methods taken from the "Manuai of Analytical Methods for the Analysis of
Pesticide Resigues in Human and Environmental Sampies,” June, 1980.

The water method can be summarized as follows: A measured volume of sample,
approximately SO0 mi, 10 which sOodium sultate has been added is extracted with methylene
chiorige. The methylene chioride extract 1s gried and concentrated tc approximately 1mi. The
concentrated extract s transferred to a sihca gel column and eluted with hexane. The eluate

is concentrated to a final volume of 1 mi and injected into a gas chromatograph equipped witn
a “Ni electron capture detector.

The GC operating parameters were as follows:

COLUMN

6' x 4 mm glass 1.5% 55-2250 & 1.95% SP-2401
Supeicogort 100/120 mesh

CARRIER FLOW

60 mi/min. Argcr/NMethane

COLUMN OVEN

220° ¢

INJECTOR TEMPERATURE

225°¢C

DETECTOR TEMPERATURE

325 ¢ -

100 Odd
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METHODOLOGY

The methods employed in the analysis of your samples are both estabiishec EPA
methods for prionity pollutants in water ang modified EPA procedure for priority potiutants
in seaiments anc sludges. Gas chromatography combineg with @lectron impact mass
spectrometry (GC/MS) was used for this analysis.

For the analysis of the voiatile organc compounds, EPA Method 624 (Federal Register,
December 3, 1879, page 69532) was used, A September 1982 modification of EPA Method
€24 which aliows for the anaiysis of styrene was incluged. The method can be summarized
as follows: Helum 1S bubbled through 8 S-mi water gample contained in 8 specially
designed purging chamber at ambient temperature. The purgeable volatiie organic
compounds are efficiently transferred from the aqueous phase to the vapor phase. The
vapor is swept through 8 sorpent column where the purgeabies are trapped. After purging
is completed, the sorpent column is heatad and back flushed with helium to desorb the
purgeables onto & gas chromatographic column. The gas chromatograph is temperature
programmec 1O Separate the purgeadbies which are then detected with 8 mass
spectrometer,

For the analysis of volatile organic compounds In sediments and siudges, methods taken
tfrom speciat report No. 1. "Development of Analytical Test Procedures for the
Measurement ot Organic Prionty Pollutants in Siudges ang Sediments®, June 1973 were
used. That method can be summarized as follows: 0.5 m! (0.5 grams) of sediment/siuoge
was transferrea to a8 Tekmar purging chamber using a tipless disposable pipet. Five mis of
reagent water anc five mis of ar internal stangard water solution were added 10 the
purging champer. The mixture was purgec and trapped following the same procedure used
in Methoo 624 for water samples.

For the analysis of the target Base/Neutral priority poliutants, EPA Method 625 (Federal
Reg:ster, Decemper 3, 1978, page 69540) was used. The procsdure inciuces a September
1862 moa:fication 10 Inciuce the analysis of 3’ ,3'-dichioro 4,4'-diaminc depneny! methane
(MOCA). The method can be summarized as follows: A measured volume of sampie,
approximateiy i-hiter, was serially extracted with methyiene chioride at a8 pH greater than
1 using a separatory funnel or & continuous extractor. The methylene chioride extract
was gried ang concentratec 10 a8 voiume of 1 mi. The concentrate was injected into GC/MS
systems set specifically for the separation and measurement of the priority poliutants.

For the analysis of target base neutrals angd MOCA in sediment and soils, EPA Method
625 (previous'y referencaed) was applhied 10 an aqueocus extract of the sample odbtained by
using the EF Toxicity extraction procedure found in "RCRA Test Methoas For Evaluating
Solic Wastes- Pnysical/Chemical Methods”, SWB846, May 1880. The EP Toxicily extraction
procecure car be summarized as foliows: 100g of segiment-or siudge are stabalized at p-
§ using 0.5 Normatl acetic acio solution, The mixture is ciluted to a final volume of 2 Liters
with distilied water. The entire sample is tumble shaken for 24 hours followed by positive
pressure fitration at 78 PSI. The filtrate i1s extracted and analyzed using EPA Methoo 625.

For the analysis of PCB's in water and sediment, methods taken from "Manua! of
Analytical methods for the analysis of Pesticiges In Human ang Environmental Samples.”
EPA 600-8-30~038 were useo. The water method can be summarized as follows: A
measured volume of water sampie, approximately SO0 mi, 10 which sodium suifate has been
acded, is extracted with methyiene chioride. The methyliens chioride extract is dried and
concentrated 10 approximately 1 mi. The concentrated extract is transferred to 8 silica
gel column and eluted with hexane. The eluats is cgacontntod to a tinal volume of 1 m! sna
injected into 8 gas chromatograph equipped with 38 SN electron capture detector.

The 80il method can be summarized 8s follows: A weighed amount of gir dried sample,
approximately 2 grams, 1s soxhiet extracted for 5 hours with 1.1 scetone/hexane solution.
The extract is arieg and concentrated 10 spproximately 3 mi, The concentrated extract s
transferred to & silica ge! column and eluted with hexane. The eluate is concgstrated to 2
tinal volume of 1 mi ang Injected into a gas chromatograph eQuipped with a Ni electron

capture gdetector.

Qualitative Identification of the target priority poliutants was performed initially using
the relative retention times. the relative sbungance of three characteristic ions, ang ther
ratios. The entire mass spectrum was reviewed before an igentification was recorgea.
Quantitative snaiysis was performed using an internal standarg with 8 single characteristc

1en.
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Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases 1ts Qualily assurance protocols on the following government guidelines:

. "Hangbook for Analytical Quality Control in Water and Wastewater
Laboratories”, EPA-600/4-79-019, March 1979,

. National Enforcement Investigation Center Policies, and Procedures manual;
EPA-330/9/79/001=R, Ociober 1979;

. the recommended gudelines for EPA Methods 624 and 625. (Federal Register,
Decemper 3, 1979, pp. 69532-69559); and

. "Manual of Anatytical Methods for the Analysis of Pesticides in Humans and
Environmental Sampies,” EPA 600/8-80-038, June 1980.

. "Determination ot 2.3.7.8-TCDD in Soil and Sediment” EPA, Region VI, Kansas
City, September 1983.

However, we have moaified our pProtocols 10 provide a higher level of QA/QT than the gugelines
requre. For example, we analyze a higher than required number of quality control sampies ang
we pay especially careful attention to the certitication of the “reference stangarg”™ compoungs
we use In gnalys!s. Beicw are histed the key QA/QC eiements for the methods we used.

Analysis of Volatile Organic Compounds (EPA Method €24)

- Eachbatch of '? samples consiSts Of @ customer sampies (at maximum), one blank
sample, One Spik < 2 plank, one spiked sampie and one replicate sampie. This amounts 1o a

30% quaiity control tagtor.

- Three surrogate compounds are added to each sample in the batch of 13.

- Atleast one bhind qualily control sampie 1s introduced 10 the laboratory for anaiysis
for each hungred samptes anatyzed.

- Each GC/MS 1s checked and retuned, If necessary, every 8 hours to ensure that Its
performance on bromotivorobenzene (BFB) meets the EPA cniteria.

- A calibration curve for quantitation 1s prepared using a mixture of voiatiie Organic
Priority Pollutant "stangards” at a miimum of 3 cifferent concentrations and using a

mixture of 3internal stangards at a constant concentration.
- The calibration curve is veritied with § mixture of priority poliutant stangargs every 8
hours.
- Resuits are compared to the acceptance criteria given in Method 624; any that do not
meet the Criteria are re~analyzed. ,
Analysis 61 Organic Compounds Extracted in Acid or Base/Neutral Solutions (EPA Method €25)

- Each batch of 20 samples consists of 16 customer ssmpies (at maximum), one blank
sample, one spiked biank, one sample spiked with the priority poliutant stangarg mixture
and a duplicate customer sampie. This amounts 10 a 20% quality control tactor.

- Five surrogate compounds are added to each sample in the batch of 20.

- Atieast one bling quality control sample is introduced to the laboratory for analysis
for each hungred samples analyzed.

100 Hyy
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Each GC/MS 15 checked and retuned, if necessary, every eight hours 10 ensure trat its
o performance on decatiuorotriphenyiphosphine (OF TPP) meets the EPA criteria.

A calibration curve for quantitation s prepared using a mixture of stangards composed
of either the Organic Acig or Base/Neutral Extractable Compounds at a minimum ¢t 3
concentrations and using 2.2'-afluorobiphenyi as an internal stangara.

- The calibration curve is verified w

ith @ mixture of priority poliutant standards every
eight hours, .

Results are compared 10 the acceptance criteria given in Method 625, any that do not
meet the criteria are re-analyzed.

Analysis of Metals

All Sampies

- New stangargs are prepared for each batch of samples.

- Normal canbration 1s performea using a blank sampie and four standards tha! have been

througt the sanple crepa-elion crocedure. A regression anatysis 1S used tc construct
the caiipration curve.

- For eact sample analysis that requires the use of the "method of additions® technigue, a
three point caitbration 1s performed using U.S. EPA "Methods tor Chemical Anaiysis ot
Water and Wastes. 1972". Results are oblained using inear regression analysis. Any
results with a coefficient of correlation below 0.980 are consigered erroneous,
necessitating raw 0ata eaiting or sampie re-analysis.

- In constructing the normat calibration curves the lowest concentration levels we use
are values greater than or equal 10 5 times the instrumental Detection Limit (IDL).

- All calibration standargs are analyzed in duphicate, at a minimum.

- independent reference standards are used 10 check the accuracy of calibration
stangardas.

- A check stangarg s anatyzed every ten sampies to vahdate the normal calibration
curve.

Momogeneous Samples (except for Mercury anal

Samples are analyzed in batches of 30 or less. For batches in which the sampie matrices
are homogeneous, the QC program s a minimum 0f 42% anda consists of anaiyaing:

-~ 3 Replicates;

2 Replicate spikes.

.!

2 Replicate independent reference standards,

1 Biank (without sampie preparation).

& Calibration standards (processed using the sampie preparation method); %
IS
- 2 Blanks (processéed using the sample preparation method),
foune)
- 4 Canbration standards (without sample preparation), and >

ERRRY
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Hererogeneous Sampies (except for Mercury analysis)

Sampies are analvzed in batches of 30 or less. For batches in which the sample matrices
are heterogeneous, the QC program is a minimum of 65% and consists ot analyzing:

each ot the 30 customer samples in duplicate:

4 Replicates;

4 Replicate spikes;

2 Replicate independent reference standards;
8 Calibration standards (processed using the sample preparation method);

2 Blanks (processed using the sampie preparation method);

4 Calibration standarags (without sample preparation); and

- 1Blank (without sample preparation).

Analysis of Mercury

To analyze sampies for mercury we group them by matrix in batches of 20 or less. Our
QC programis a minimum of 66% ang consists of analyzing:

- each of the 20 customer samples in guplicate;
- 3 Replicates;

- 2 Replicate spikes;

- 2 Replicate ingepengent reference stangards,

= 10 Caiibration standards (processed using the sampie preparation method); and

- 2 Blanks.

Analysis of Pesticides, Herbicides and PCB's (EPA Method 608)

Pesticice, herbicide ang PCB samples are grouped in batches ot 16 customer samples or less
accoraing 1o the type of ana'ys:s 10 be pertormed. The QC program for eacn of these three
types ot analyses s a mnimum of 20% anc consists of anaiyzing:

= 1blank sample;

- 1spiked blank sampie.

- 1rephicate sample;

- 1replicate spiked sampie, and

- 1blank QC sampie for at ieast each 100 sampies analyzed.

The GC insiruments are tuned daily 10 meet performance criiem in Method 608. Because

Method 608 tacks gata acceptance criteria, ETC has developed its own upper and iower
Quaiity control imits. wWnhen 3 test result talls cutsiCe the controt imits, the tests

re-run. -

100 Dun
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Analysis of Phenols

Phenois are analyzed using a Technicon AutoAnalyzer il GT.
- Absorbance of fuli scale standards must be within +/-~ 25% of nominal absorbance.

- Duplicate calibration standards at four different concentrations are run with each
baich of customer sampies.

- Atleast one intersample standard s run for each 20 customer samples.

- Gain ang carryover standards are analyzed at the end of each run.
Chain-o!-Custody
The chain-of-custody procedure is part Of our quality assurance protocol. we believe our
chain-of-custody record fully comphies with the legal requirements of federal, state and iocal
government agencies and of the courts of law. Therecora covers:

- labeling 0f sample botties, packing the Sample Shuttie ana transferring the Sruttie
unger sea' 10 the custody ¢! a shipper;

- outgoing shipping marifests;

- the chain-of-custody form completed by the person(s) breaking the Shuttie seal,
taking the sample, resealing the Shuttie ano transferring custody 10 3 shipper,

- incoming shipping marifests:

- pbreaking the Shuttie's reseal;
- stioring each iabeied sample bottie in. 2 seCured area,
- gisposition of each sample to an analyst or technician; and

- the yse of the sample in each bottle In a testing procedure appropriate 1o the intendecd
purpose of the sampie.

Tre recora shows for each linkl in this process:

- the person with custody, and

- the time ang cate eath person accepted or reinguishea custody.
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Appendix A1

Gas Chromatographic Spectral Data
for
Quantitated Compounds

1) A reconstructed gas chromatogram for each sample analysed by
a GC instrument.

2) Areconstructed gas chromatogram 10r the appropriate standard
compounds analyzed with the same GC under the same operalng
congitions.
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Appendix A

Mass Spectral Data
for
Quantitated Compounds

ST e

1 A 1ctalon chromatogram for each sample ana'ysed by a G
s irument

2) A mase spesztrum ana g reterence Speltrum 100 each prionty
pollutant compouna Getected in the sample
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Appendix B

Mass Spectral Data
for
Calibration Compounds

coMpoungs then a mass spectrum for
d=promofiuoroberzene (BFB) 1s inclugeg. This gata was used in
the mstrument cahbratidr protoce! on the day of analysis.
.Y the  sample

D 1t the sampie ana!ysis INCluCed the cetermnation ¢f purgeable
organic

analysis Included the determnation of
nor-purgeat-¢ Organic Compounas then a mass spectrum f{cr
gecztivorctrichenyiphssphine (DFTFP) 15 inciuoes. Trus gata was

usel i tre instrument cahibratidon protocol or the J&, of anarysis

100 Odd

geeo




‘ - ad R a———
file ~ROL7] E F-I'FR t g-ﬂ"l;’ U FEFFOFHANCE TD “cay 174
Ppk Ab 169 suBnen 11.50 min.

mr.o} 190
M Lag
80 (90
o] yraf
ro] el

H
S
60] 40
Te
5o ) 50
40 40
[ b 50
AM i Fm
]
20 €8 20
3? o ¢ r
“‘ f'a
1 2e
o N 19
! | N 169 141 t
ol ( Ik,
ojlﬁ j‘llf'lr'vL 'lr' | Jan o f'lﬁrl' ey | POAAEA DAASE il Yy vy ) M AAED San l -
40 &8 20 100 1.9 1da 160

9€E0  T00 Dy




o .

~ADLTI P-EfE SONC’S PERFONMANCE E7D
172 SUE NEM
1le: YA0173 Scan ¢: 174 PRetn. time 114 .50
m/z Int m/2 Inn m/z Irt m’/2 Irt
6 .00 4. 40 43 0% 2& 62.0% 412 .52 73.9% S 2%
21.00 1.30 49 @S 4. 73 69 .05 10.4% 81.0% 3.02
34.5% 2.42 24%.95 27.¢98 71.0% 1.38 85.15 4.7%
35.7% 2.76 S1.05 B.2°% 73.0% 1.99 88.0% S.87
35 .95 2.76 55.0% 78 73.95 14.4¢6 94.0S 3.28
36.85 10.62 S6.05 Q.32 75 .05 49.91% 93.0S 4 .84
I7.9% 7.08 €£7.0S 4 92 7%5.9% 1.73 94.05 40.%54
38.8% 1.90 64 .05 4.7% 77.0% 2.%94 $5.05 100.00
40 .95 1.24 64 .95 .18
AL, ,3 Move cureer,; then prescs carriaqge return

109.00 2.7¢
14 10 2.47
177 95 b6 SF
174 95 S 01
175 9% &2 3%,
176.95 4 00
jnad
e
~
(=)
D
b~

4880




PR A i S TTIC Pl Fo i U
Fale o vanms e e N
1 Al AL L 1t g,
Fpt lll»‘ -| X1} . e
yr
Ty}
e
]
<9

. . N

] A0

214 it

v - e
1n- a e o 5TJ
e HQ ' “ o aha R 101

14
fl h .r" j }l L.'|"’|:- I ',0'"1 h "'““' 'l “'t o ‘m,' “‘. ; l"; L ' " d " ,' i o '-l "- ". ‘ ’ ’ .' "l ‘1"—"' '_l’. e . 'c"‘ ooy ..‘
» 5.1 -

1.0 - n ||- _‘:-u :::ln .Qun 4 m

'

-

8
£€p Tog ouy

— - —  — - — - S s




FRC DOu

v § - . oL oL el s ' g i1 . P o G e O~
N P - S > & 0 <
“s i
. .
S SR T S T . . B AN - A = I
YRRV VRN GRS VIS TR R RV I - T S A < T S S SV PURU LI = B — B
~p 0t N0 s oer . i ° ~ N W
v z LY B ot . ool T q <
K (RISl N o BN R A * A ¢ g7
i . LR I N ¢ ~ “,
PN e i MDD U TRERE B . PRIEN [ H w S, D
1 - . . - .
g J - o REFCN ol i
' -t ~§
JY e LY e BN et e Y o g T L RS & B - - = J..W
PN e XN W e U CIE S Y I B i &3 W 3
P . . ...
: L N L LIy D -4 c
o [N Py ] | ke SECPIN) JPot "~
: [P IR BT IRV SR IS B I a)] NN 2
- -~
. . B [}
a- ; i . N <. on P LS e G LD XM “
) oyl EC ) I ST P SN L MO IT TR DTN N
V- e . . o
2o L) LR | PR DY E->3N ¥ 3.9 22 e o
3 M ' - (@] L
t -t -
N : [ 9
T e e e BT MmO S S DL, Yo ) L) I 34 DRy Y RY LY LY D -~
2 PLIRSIEA T S T IR ¢ - -2 . w oy - . 1B N L]
il st . . . . - (V]
- [ -+ SR Ty N IR = U+ S TR SRS SRS SV ' - B S | ' Ly Y (. )
S [ IO BV BT e o N T S T T . [ I - « O . e e D D (9
. - R BT R R R R R N N I L R AR A IR | - Lt . - - ot I BAPEE W IS Bker B ) s
s o
L [ =
g - 1LY . . e WY T . [T : RIS B B Co
. L7 I o) ) SR LSRN R A PO T T - RIS BRI TY B S A I LS SIS B 1 IS S )
e . E '
kS SN RN 13N St o [ ) PN} - X
t 19 L g «~
-

- e T 2L 3T D s T3 e T LS bd <. = -, i. .. Tto. e~
e o ORI NNO DG e O e Y . e ool s R L T 'S
) hu ) » } . . . . . .
L R BROR VYR VL ERPVEATIE Y Ny B CURR (T I \ R B S TR e . R o a
hR = 2l PV BEPE R L R IR o B2 B IR I+ SEAT IR IR TN o BESVIRSS BEOPRES TR LR S AT B [P R
e e Ol [T I BT I N IR I ISR IR T IR, BRCL L T A | R A s A ] P IR L b >
g L u

Uil o )
+ L] PR N - RSP 1 s [ . R P 3 AL g e il e S W
B [y TSNNSO T T R R BV SR Su DR R S b IPRAD B - g SRR I oF S - ]
v A * . . . . . [
S o N1 019 ] Fio0 e D o0 N A it ey el N E
= . I vl

1

{

4

1
S0.95 $9.87

8!

7 il [C I L I O0 TS B E) I N T 2 BV BV B R O IR TS PR & bare s T 0 T S ey L o s N L g in
o o O MNDODWLSOF 2L a2 BRI OLIAIATZrFNODOoOOOULO
3 . . . . . . .. . . . . . . (3]
) W ¥ AR D g Lo e il T A My e LT Y e MG N WG -
. " 3 b Lhet e 0 W3 w6t . Pa S0 25 S T 3320 e U % Gt I
i } P I L A A

. “




»:
. , ETC ENVIRONMENTAL

TESTING ana CERTIFICATION

Appendix D
Subcontractor’'s Data

1) A copy Cf the onigmating suncontractor's report 1s ncludea tor
ail 313 n3t generated wilhun ETC s 1aboratery.
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’]'N_L CHYUN ASSOCIATES

Architectural. Engincering & Laboration

RECEIVED FEB g 1984

1101 Swic Road. Building I§
Princcion, New Jersey (183441

6(19-924-315

LABORATORY ANALYSIS REPORT

Cliecnt:  ETC Corporation

Test Numbcr: LB4O5SS

1

Address: 284 Raritan Center Parkway

Datc Rececived:  January 31, 1984

Edison, New Jersey 0B837

Datc Sampled: ____Unknown

Aftention: _Mr. R. Smith Job Numbecr: 03001-22F
SAMPLE NI MBER SAMPLE DESIGNATION DESCRIPTION
1 D3907
2 D8923 ;
DL Detection Limis )
|
SAMPLE NUMBER
PARAMETER/CONSTITUENT 1 9 nL }
- J
Chezical Qxvgen Demand [ & |3 2 ' |
r .
\Sulfates L 1D 13 2 J
° E— f
] T i
|
|
All results in mg/1 (ppm) except where noted. Page 3 of 4 Laboratory ID No. 1119

Februarv 3, 1984
Datc

Michaci Wright
Laboratory Supervisor

100 DdH
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ENVIRUNME NI AL
TESTING ana CERTIFICATION

Appendix E

Chain-of Custody Forms

N A& fheld Cham=of=-Custody forn (CCI) 18 inciuden tor all samples
shipped oy ETC shuttie

2) Ann=rouse sample Chain-of Custogdy form s incluged tor the
periog the sampie was n ETC'S possession.

3) A suncontractor’'s Chain=-¢f-Custogy form is incluged for any
analytical wors not performed within ETC's (aboratory.

4) Any agationa: Chain-ot-Custody materiat proviged by & ctient or
Ly a chent's sampling agent 1s also incluocea.
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Name of Subcontractor: ‘ (:%7L122}¢/7
:r§ Sample Number (s) iZZﬁOfZ, Send bill to: tir. John Birri

Send report to: Jdr. R. F. Smith

ETC Corporation
284 Raritan Center Pkw.

Edison, NJ 8837

/ / (201) 225-5620
Date Data Required: [l 34
If deadline cannot be mét, contact K. F. Smitn immediately.

Please perform the analyses requested below:

Color Coliform, Total
Conductance, Specific Coliform, Fecal

- 0Odor Biological Oxygen Demand

H (5 day, 2@ degree C)

Turbidity ¥ Chemical Oxygen Demand(COD)
Total Solids 0il & Grease (Gravimetric)
Total Suspended Solids Petroleum Hydrocarbons
Total Dissolved Solids (Infrared)
Total Volatile Solids Organic Carbon, Total (TOC)
Gross Alpha and Gross Beta* Phenols, Total (as Phenolics)
Radium 226 {f Gross Alpha Methylene Blue Active .
exceeds 5 pCi/l Substances (MBAS) (Foaming
Radjum 228 if Radium 226 Agents, Surfactants)

exceeds 3 pCi/l

* I1f Gross Alpha exceeds 5 pCi/l, R. F. Smith must be notified
immediately.

Acidity Nitrate-Nitrite
Alkalinity Nitrite
Bromide Oxygen, Dissolved
Chloride Phosphorous, Ortho Phosphate
Chlorine, Total Residual Silica, Dissolved
Cyanide, Total ESulfate (as S04)
Ammonia (as N) Sulfide (as S)
Total Kjeldahl Nitrogen (TKN) Sulfite (as S0O3)
Nitrate Fluoride
OTHERS

a

L}
Sample(s) Relinquished by:&%ﬂﬂ&
Date l/?al/?‘/ ‘time_iuzp m.

Sampla(s) Received by: ]..__‘\.M é.‘__

tﬁtl '];'/,(‘4 Time ﬁﬁp}ﬁ

204 RARITAN CENTER PARKWAY « EDISON, NJ 08837 207) 225-5800

100 Jdd
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ENVIRONMENT AL 3@
E TC TESTING anc CERTIFICATION

LABD=Z-"2%  CHAN-QOF-2USTID: ZWASHNTLE

ETC Sample umcer =)_D?q;3

Sample Prezarat o~ For. Anaivs? Date
Base /Neutra! ‘PCB's & Pesticides _ﬁ:zﬁw i/'?//EL)
4A:!c$ .

> Metas
owmers_PPJRN s,/ 54
Otrers___ﬁhj_(cé ) J/)?/ &y
Ceners
Sarp.e ara ,85 For Analys! Date
Sese witrar .. Fastcides M%M ;{?3/4/7
B
vCa/Pugzaties & Q\\\J"‘\_ Y029y
N'2ta s

Qeners TG, ¢ . "&w 2 z!-ﬁ‘!i“

otrers a—é.\/ /Y
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7
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QOthers
Others
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‘ ET ENVIRONMENT AL
[—'— TESTING ang CERTIFICATION

/S Y

ETS s;mp'e Numper.s) Z)3C;Q7 ; d B92>D

Sampie Preparatic For Analvst

Base/Neutral/PCB's 8 Pestizges

Dat2

ACios

Metaic
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Otnhers

Otrere

Cene-s

ANy 8°

vOA Furgeables
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Others ___ _ -
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APPENDIX B-3

Site E - Special Samples
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S MEMO

. -QOccidental Chemical Corporation

:_ Research Conter

To R. Badger Date _July 15, 1983
From N. Simon

Subject __6C/MS ANALYSIS OF C3588 FOR AROCLORS & PHTHALATES

COPIES: R. Schuttler, M. Kargatis, D. Thielen, A. Weston, TIC

I. SUMMARY

Fractions - of the_, sample contained Arocior 1248, BTStZ-ethylhexy) Jphthalate]

»d:l-N«-butyT‘ﬁthaTatg,j r ‘unidentffied phthalates. Very approximate estimates of
=the—concentrations show Aroclor 1248 present at greater than 100 ug/g and the two

jdentified phthalates at 1-3 mg/g.

11. EXPERIMENTAL

A). Sample Preparation

Aliquots of the sample were weighed into a 40 ml hypo-vial and diluted
approximately 50:1 with methylene chloride. Each dilution or extract was shaken
- “vigorously by hand for five minutes and then sonificated for ten minutes. The

" hypo-vials were inverted and 1 ul of each extract analyzed by GC/MS.

B). Instrumental Parameters
Gas Chromatographic Conditions (Finnigan 9610)

15 m DB5-NB fused silica capillary (J&W)

Column -

Injection - Grob, 60/1 split after 48 secs.

Carrier _ - Helfum 14.5 psi

Injector Temp. - 280°c

Detector Temp. - 280°%

GC/MS Interface - 280°%

Column Program - 10° to 280° at 12°%/min. gfter 2 1 min.
hold at 10°, hold at 280° for 20 min.

[00 DyH
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Occidental Chemical Corporation

_ Ressarch Center

R. Badger
GC/MS ANALYSIS OF C3588 FOR AROCLORS AND PHTHALATES
July 15, 1883 Page 2

Mass Spectrometer Conditions (Finnigan 4000)

Instrument - Finnigan 4000 GC/MS interfaced with
an Incos Data Acquisition System
Source Parameters - 85°. Electron Impact Source with 70 e
fonizing electrons, ionizer temp. 270°C.
EM Volts - 1080
Scan Parameters - MID for Aroclors on six fons 2 each

representing Cl., C14. Cl. for phthalates
data acquisitioﬁ in .45 sac. with .5
sec. hold. Scan 140-350

(MID descriptor shown in Figure 1)

(C). Standard Preparation

Bis(2-ethylhexyl)phthalate, di-n-butylphthalate and Aroclor 1254 were prepared by
weighing pure standards in methylene chloride. Aroclors 1242, 1248, 1232, were obtained
“in solution from Supelco. Dilutions were made in methylene chloride.

II1. RESULTS AND DISCUSSION

Aliquots of the sample representing soil and water, o0il (or other organics) and
water, and water alone were extracted with methylene chloride. An analysis of the
extracts showed that the PCBs present are from Aroclor 1248. Figures 2, 3 and 4 compare
a soil/water extract to Aroclors 1242, 1248 and 1254. An estimate of the concentration
of Aroclor 1248 was made based on two concentration levels of a standard. The
calculation was based on the sum of the trichlorobiphenyl isomers. It should be noted
that the extracts analyzed represented mixtures of soil or oil and water. The water
alone did not contain a detectable concentration of Aroclor 1248 (NDso ug/g). The water
present could have diluted the Aroclor in the soil or oil.

Sample Conc. of Aroclor 1248’ugﬁ£}
e

1 soil/water A 400

2 soil/water B 150

3 oil/water A& 250

4 oil/water B 220

5 water ' “DSO

T00 Ddd

05¢€0
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, Mk:ldenul Chemical Corporation

. Aesesrch Center
R. Badger
GC/MS ANALYSIS OF C3588 FOR AROCLORS AND PHTHALATES.
July 15, 1983 Page 3

Samples 1, 3 and 5 were also analyzed for phthalates. The two phthalates
identified were quantitated based on two concentration levels of a standard. It should
be noted again that the concentrations found were very approximate.

Sample di-N-butylphthalate ug/g bis{2-ethylhexyl)phthalate
1 soil/water A 1000 280
3 oil/water A 2500 2200
5 water less than 100 ND,¢

Other phthaltes were detected. They were not identified or quantitated. Figures
§, 6 and 7 show reconstructed ion chromatograms of samples 1, 3 and 5 on the lower
trace and an ion chromatogram of m/e 149 - the most common fragment to phthalates.

K;ﬁfiﬁZL ,Guvvw
Nan Simon

Associate Chemisi
Central Sciences

/3b
Attachments

JdH
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© Figure )
. MID Desc;'iptor for
identification of

= - - _Aroclor

nID DESC: PC
INST: " FINN °"°° CALI: O714DJ

MASS DEFECT AT 100 aMU 30 mmMU

MASTER RATE “ """ """"**°° 1024
TOTAL  ACQU TIME """ " """ 0. 628 8ECS
TOTAL SCAN TImME """ """~ 0. 700° SECS
CENT SAMP INT " """ """ °" ©.200' mS
MASS RANGE" """ """ ° 1" TO 1024 AMU
‘6. ' 298 874 ' 326 997 ' - - 1.000° """ 0.700 "*"1°"°80 "0 "1 'O
INT " BECIN """ - END ‘- TIME ** (SECS) ° MPW ' MFW ' MA' ° TH ° BL'
T MASS MASS ° ° - REQUEST ' ° ACTUAL

1. 235.376 2%6. %576 0.100 0.10% 2 150 %0 1 o
‘2.7 287.977 " 298.9%77 " 0.3100°°°0.105 " ""@ 1850 "80 "¢ " O
3.7 289.9686 " " 290.987 7" 7 0.100°°°°0.105 """ @ "130"° 80 "3 " O
‘4, 291.987 " @92.%87 """ ° 0.100°°°0.103 """ @ 190" °"80" "1 " O
9.7 323.996 T T 3R4. 0997 77T 0.100°°°°0.109 """ 130" °80 " 1" 0O
‘6.7 328.997 T 326 897 "7 0.400°°°0.3105 """ @ 130" °80 "1V O

" POS
" JON

POS
' POS
‘' POS
" POS
' POS
" POS

L00 OuH
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MID RIC

DATAs PCBHICKS #1,20PPM1242

07/05/83 14:57:00 CALI: NS766 #1 SCANS 1200 TO 1700

SAMPLEs 35804-07-1

RANGE: G 1,2287 %gggll N 0, 4.0 BASE: U 20, 3
09.0- 75000

Figure 2
- Soil/Hater Extract
1483
RIC_
1273 1399
1362 1429 1513
1307
A A nss:om 1610 es?
a A 1] IAAA L AL Jk )\
! ' ' 1348 ' ' o v ' 1
562.3- 271872
; Aroclor 1242
' RIC
. ¥ 1362
£€9¢0 Ton Ddd
l R J —'
1700 1300 1200 1500 1600 1700 SCAN

am ma @il




001 0354

HRC

MID PIC
706783 14157100
SAMPLE: 5804-07-1

DATA: PCBHICKS #1,29PPN1248

CALl: N5705 #1

RANGE: G 1,2287 %gggll N 0 4.0 EaASE: U 20, 3

8- 75008'
Figure 3
- ‘ Soil/Mater Extract
l 1485
C. &
1279 1399
) 1362 1429 1513
! 1307 1574
. 1610
‘ A A A lSS?A 1657
A A a2 a N

A T T 47 | | Y |

?- 1 281068
’ ! Aroclor 1248 '
|

1278
h 1306
‘242 -~ A :_‘3;?9 l‘.:.'.? 1
200 1309 1600 1708 SCaM
Rt 1%. 90 1S40 19:50 TIME

T SCANS 1200 TO 1700




001 0355

HRC

MID RIC DATA:s PCBHICKS #1,1234

07/06/63 14137:00 CALls NS7Q6 81
SAMPLEs 3804-07-1
RANGE:s G 1,2332 %gg;Ll N 0, 4.0 BASE: U 20, 3

SCANS 1200 TO 1760

N o 75009
Figure 4
i Soil/Water Extract
1485
ICJ
1279 1399
' 1362 1429 1513
1397 1574
1610
l A A 1560 1657
' T 3 v T en k
'8 1487 7376
- 1573 Aroclor 1254
IC
ﬂ 1523
1280
. - 1646
| b’ A
v T 1 | v i | A I v 1
1200 1308 1400 1500 1£00 1708 SCAN
19:59 TIME

1. 10 16s2n 17:39 lé:‘ﬂ

e
e e



001 0356 T

HRC

DATA: HATER ¥ SCANS 4008 10 3000
CALlI: NSO712 &1
SAMPLE: EXTRACT OF WATER
RANGEs G 1,3137 LABEL: N 0, 4.0 QUAN: A O, 1.0 BASE: U 20, 3
30. 8- ) 3889
Figure 4
Water Extract
-
149 _ 149.04'
¢ 0.30
[ 1
T ) 1 L 4 | | L4 1 4 L L] | | L J L R ] L ) L] L) v L4 ] L v 2 4 v——1
32.7- 409
RIC_

RIC + MASS CHROMATOGRAM
97/12/83 10:05:00

v v . ' | 4 v v l
J00 1000 1500 2000
de 10 fA: 70 R 172:70

1
3600 SCAN
25100 TIME




149 _

RIC + MASS CHROMATOGRAM DATA: SLUDGE 81
07712783 10:42:00 CALIs NSe712 1
SAMPLE: EXTRACT OF SLUDGE :

RANGE: C 1,3621 LABEL: N O, 4.0 QUAN: A O, 1.0 BASE: U 20, 3

\"/

SCANS 400 TO 3000

e

001 0357

BRC

126949
Figure §
Soil/MWater Extract

149,04
t 0.50

' 2 L4 v 1 J ' LJ v v L ' L J v l . ' ' . l L] T ' L J v L3 L 2 "
K 157932

a a ] a S A

T  J -¢ -3~ Y T Y 4 14 v v v | | v d v v ||
500 10008 1500 2000 23500 3000 SCAN
- en Re 70 12:39 16: 40 20:50 25:00 TIME

v

v—gld o o

& o D

Rasadatend B B




149 _

RIC + MASS CHROMATOGRAM
07/12/83 11319:00

SAMPLEs EXTRACT OF OIL
1,3230 LABEL: N 0, 4.8 QUAN: A O, 1.0 BASE: U 20,

RANGE: G

DATA:s OIL #1
CALIs NSO712 81

RIC_

035%

00}

wRrC

SCANS 400 TO 3000

Figure 6

0il/dater Extract

<0150

1959744

149.04'

274432

3000 SCAN
25:00 TIME
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COMPLETE ETC REPORTS

(Bound Separately)
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~__WELL LOG
LEGGETTE, BRASHEARS & GRAHAM, INC.
CONSULTING GROUND-WATER GEOLOGISTS

72 DANBURY ROAD
WILTON, CT. 08887

.
L4

OWNER i
Occidental Chemical Corp.

Ruco Pilot Plant

WELL NO Soil Boring "w"

DATE 06/22/83 page 1 grl pages

[L] T

DESCRIPTION
FROM T0 )

j LoCATION Hicksville, N.Y. .66 .66 | Asphalt and trap rock base.

h .66 | 1.0 Hand gathered sample (013WSOO1lAl):

1:;:"“". June 22, 1983 Sand, medium to very coarse, with some fine:
; ::’:';:; Lauman pebbles; black to dark gray; strong odor.
L oRiLLING Driven Cores 1.0 | 2.5 Split spoon (014WS002Al): 8-inch

. WETNOD

t::::;a:c Split Spoon Upper .33 foot: silty clay, black, odor,

T auriss J. Naso Lower .33 foot: sand, medium to very coarse,
LIAUIIID [ 34

Lunnnl Grade (blacktop) with fine; odor.

*INTY - -

}umm- 2.5 | 4.0 Split spoon (01SWS004Al):

OF A.P.
l"LL CONSTRUCTION

screan NIONE

!

R

i 'VuPinGg TUST

iL,
‘-
1

t.........g

[
1

. saTTine

TYPR

Sand, medium to very coarse, with fine:

DA, e 3LOT O

pebbles; brown to tan; very slight odor.

4.0 (5.5 Split spoon (0O16WSOOSAl):

GRAVEL PACK Sand, coarse to very coarse, with medium.

none
casineg

DEVELOPMENT

Boring filled with clay, with broken

asphalt on top.

-7 34 |

suURATION

STATIC WATER
LEVEL

PUMPING WATER
LEVEL

YLD

ydd

[99
|

£9¢0
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PUNPING WATER

L WELL LOG ownen g
. Former OCC Ruco Division
"LEGGETTE, BRASHEARS & GRAHAM, INC. Hicksville, New York
] CONSULTING GROUND-WATER GEOLOQISTS
72 DANBURY ROAD WELL NO._Soil Boring W Replacement
wWIiLT . . gE AGES
‘ LTON, CT. 08897 DATE 2/17/84 _page 1 el p
N L4 LA DESCRIPTION
FROM T0
" LoeaTION Scuthwest corner of | 0 0.2 | Blacktop.
T the Pilot Plant 0.2 | 0.5 | Gray sandy soil and fill.
{
cousgrey  NOvember 28, 1983 0.5 | 1.0 | Sandy soil, grayish black (fill), gravel and
~ R. H. Lauman and
j“::t::;, Associates, Inc. cobbles; oily sheen. Obtained sample by
L‘nmkuno Hand auger hand. S 128WS001Al C 5513,
METNOD .
;::;::O Split spoon 1.0 | 2.5 | Top: Clayey soil, brown; with fine to medium
;I“"'Ul C. Pricke gravel.
'l taminen av
::.v::--cl Grade Bottom: Sand, fine, tan and fine gravel; some
1, ievation Apl prcx;lsiw fe. cobbles. Black ring of ocily material.
WELL CONSTRUCTION 5514
h- ::::u None S 129wWsS002A1 C .
{
#~ 2.5 | 4.0 | Ssand, fine to medium, tan; fine gravel; some
oiam S$LOT NO.
brown silt. S 130WS004Al C 5515.
_ sETTING
amavaL PacR 4.0 | 5.5 | Sand, fine, scme medium, tan; scme cobbles and
1 [ 124 3
coarse gravel; little orange sand (iron
CAsINg
e oxide). S 131WSO0Q0SAl1 C 5516.
§ DEVELOPMENT,
i 5.5 7.0 | Sand, fine to medium, tan, and medium gravel;
lf'"~-"-' some cobbles. S 132WS007A1 C 5517,
AT
7.0 | 8.5 | sand, fine to medium, tan to rust; some fine to
ouURATION
}: sTATIC waTER medium gravel, S 133WSOO0BAl D 5493,
LEveEL
Ij 8.5 (10.0 sand, coarse to medium, some fine, orangish

brown; some very fine to fine gravel;

-

ek,

t

REMARKS:

trace of red sand. S 134WSO1OAl D 5494,

Dy

L

Test boring backfilled and capped with cement

oo

—
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LEGGETTE, BRASHEARS & GRAHAM, INC.
CONSULTING GROUND-WATER GEOLOGISTS

WELL LOG

72 DANBUAY RQAD
WILTON, CT. 08897

1

OWNER—NNiteman, Osterman & Hanna

Occident Chemical Corp.
Ruco Pilot Plant

WELL NO._Scil Boring "X"

f- casime

QATE 06/22/83 page 1 qgF 1 pages
4= ! L DESCRIPTION
FROM 10

l'.,“u,,. Hicksville, N.Y. 0 0.5 Asphalt and trap rock base.

) 0.5 | 1.0 Hand gathered sample (009XSO01Al):
L-:;:',u," June 22, 1983 Sand; silt; stones; stained black; oily;
[ CourANY Lauman strong odor.
- o-l’um Driven Cores 1.0 | 2.5 Split spoon (010XS002Al): 12-inch return

HETHOD

e Split Spoon Upper .33 foot: sand; stones; silt; black:
[umn R. Lamonica & J. Naso strong odor.

XAMINGD 8Y

nErENENCE Grade (blacktop) Middle .33 foot: silt; gray-brown; no odor.
POINT
I!tl""“ Bottom .33 foot: sand, fine to coarse;

oF A.P.
"“-:::::wm?one stones; tan; slight odor.

TYPR
2.5 | 4.0 Split spoon (011XSO04Al):
OtaNM, $LOT NO
Sand, medium to very coarse, with some
. sETTING
L GRAVEL PACK fine; tan; slight odor.
- 8128
none 4.0 | 6.0 Split spoon (012XSO0SAl):

It i DEVELOPMENT
&=

sand, medium to very coarse, with some

fine; pebbles; tan.

Tyurine TEaY
gATE

[ g

(¥ 4119

OURATION

STATIC WATER

End of boring, filled with clay with broken

asphalt on top.

PUMPING WATER

[ LsveL

r vigLe

i REMARKS: g: —

o)
} )
b S
N EE———

. S

L N

(%]
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| LEGGETTE, BRASHEARS & GRAHAM, INC.
‘ CONSULTING GROUND-WATER GEOLOGISTS

WELL LOG

72 DANBURY ROAD
WILTON, CT. 08897

Former OCC Ruco Division

Hicksville, New York

owngr-—Yhiteman, Osterman § Hanna

WELL NO.__Soil Boring X Replacement

2/17/84 PA 1 _OF 1 PAGES
v~ ! y DESCRIPTION
, FROM T0
l‘r,_“m“ Southwest corner of 0 0.5 Blacktop and traprock base.
5 the Pilot Plant 0.5 1.0 | Black, tarry fill; strong odor. Obtained a
L:::‘.'""' November 23, 1983 sample by hand. S 121XS001Al D 5475.
N — R. H. Lauman and
e Associates, Inc. 1.0 2.5 | 0 - .5 Brown soil with scme gravel grading to
Hand auger -
::;t::':ﬂ cable tool black, tarry soil (sheen); strong odor.
;:::ﬁ::o Split spoon S 122XS002A1 D 5476.
T\H’\" C. Fricke 2.5 4.0 | sand, very fine to very coarse, tan; some black
{AMINGD BY.
::.'::ncl Grade tarry sand; little tan silt; gravel, fine
¥
| pavanon Ap} ProX r 0 £e. to medium; mild odor. S 123XSO04Al D 5477.
wELL :;o.nnaue?\oll 4 5 S . .
] . 5
1: ::’:ll N .0 Sand, very fine to fine, tan; some fine gravel
and silt; slight odor.
Olaum. LOT NO
S 124XsS005A1 D 5478,
- SETTING
GRAVEL PACH 5.5 7.0 | sand; fine to medium, tan with fine gravel.
Nz
I-_- S 125XSO007A1 D 5479.
cCASING
- NCTE: Hand auger no longer effective due to
L OUVELOPMENT
caving. Drove 8~-inch casing to 7 ft. and
T uuring Tast cleaned it out,
L |- 734 1
7.0 8.5 ] Sand, very fine to very coarse, tan; gravel,
SURATION
[ STATIC WATER fine; strong odor, sheen.
LEVEL
[ PUMPING WATER S 126XS008A1 D 5499.
LEvVEL
' 8.5| 10.0 | Sand, medium, some coarse, brown and multi-
- viewo
} colored; fine to medium gravel; trace of
L AgManKS: ?)
r- brown silt; strong odor, oily sheen.
[ o
. S 127Xs010A1 D 5501. 2
o
" &
- Test boring backfilled and capped with cement,




| WELL LOG
LEGGETTE, BRASHEARS & GRAHAM, INC.
l CONSULTING GROUND~WATER GEOLOGISTS

72 DANBURY ROAD
WILTON, CT. 08397

OWNER ' Q

Occidental Chermical Corp.

Rugo Pjlot Plant

WELL NO.__Soil Boiling "Y"

06/21/83 PA 1 1
| N FERT DUSCRIPTION
v Rou 1o
LOCATION Hicksville, N.Y, 0 .75 Blacktop and trap rock subbase.
‘- .75 2.25 | Split spoon (005YS002A1l):
| 28T ires  June 21, 1983 Sand; stones; silt; brown; scmewhat
q-
 erawy  Lauman cohesive, very slight unidentifiable odor;
DRILLING Driven Cores some black staining.
~ weTNOD
| Jauniine Split Spoon 2.25 |3.75 | split spoon (006YSOO4Al):
prauPLES R. Lamonica Sand, fine to coarse; stones; trace of silt;
XAMINGD BY.
L::.'::““ grade (blacktop) tan-brown.
ﬂ-'""'“ 3.75 |5.25 | Split spoon (007YSOQSAl):
OFf R.P.
WELL CONSTRUCTION
scREEN. none Sand, fine to coarse; stones; trace of silt;
~ Tyrg
tan; moist; slight stain and odor in
DIAM, 00T NO.
: middle of sample.
SETTING
L‘ amAvEL PACK 5.25 |6.75 | Split spoon (000YSOO6A1l) :
L1} 4 §
: none* Sand, fine to coarse; stones; dry; tan;
L. casing
L non-cohesive.
(" oeveELosuEnT
[-uuﬂll Test End of boring filled with clay slurry to bottom
! aATE
- of broken pavement, with broken asphalt and
- SURATION
STATIC WATER stones on top.
b LgveL
- PUMPING WATER
I LaveL
L
YiELD
-
Lllulll: -~ —
S
| s
I =
-

99¢g



L WELL LOG

LEGGETTE, BRASHEARS & GRAHAM, INC.
l CONSULTING GROUND-WATER GEOLOGISTS

72 DANBURY ROAD
WILTON, CT, 08897

OWNER i 0
Former OCC Ruco Division
Hicksville, New York
WELL NO._ Soil Boring Y Replacement
pate 2/17/3% pPage ! or 1 paqes

DESCRIPTION

b rmowu To
L""m“ Southwest corner of|] 0 0.25| Blacktop and base.
the Pilot Plant 0.25 | 1.0 | Black-stained soil alternating with tan-gray
Souriares November 18, 1983 soil (£ill) consisting of stones, silt and
. — K. H. Lauman angd
.
X L ] S
i ::':::"" Associates, Inc. sand.
- B (-1 Lo 1 (- (-3 S
::-'-.n.;:- cable tool 1.0 2.5 0 - .33 Black~stained f£ill of stones, sand and
]
1;::::::- Split spoon silt; strong odor.
usLEs R. Lamonica 0.33 - 0,66 Partially stained £ill.
CAMINGD BY
nerengnet Grade 0.66 - 1.0 Tan and white £il1l1 of sand and stones;
[4-11 34
Approx. 130 f¢t.
T;:.:-‘:.'“ above MSL strong odor. S 115YS002A1 D 5481,
"us::::;"m“ 2.5 4.0 | Fill composed of sand, silt, gravel, stones;
xy" rYeg None
. tan~brown; odor, no staining.
[[IFY 8 3LOT O
S 116YSO04A1 D 5482,
L SEYTING
QRAVEL PACK 4.0 5.5 sand, fine to medium; silt; gravel; tan:;
1311 ]
! strong odor. S 117YS005A1 D 5483.
L casine
’ 5.5 7.0 | sand, fine to medium; silt; gravel; tan; strong
1" oeveroruant
e odor. S 118YSO06A1 D 5484.
j vuPING TRRT NOTE: Hand auger no longer effective due ¢o
‘ DATS
L caving. Drove 8-inch casing to 7 feet and
- DURATION
L STATIC WATER cleaned it out.
LRvaL
r ruMPING WATER 7.0 8.5 Sand, medium, tan, with cobbles; strong odor.
LEVEL
' S 119YS008A1 D 5498,
HELD
' 8.5]110.0 | Sand, fine to medium; gquartz cobbles; odor.
’ o)
REMARKS:
o S 120YS009A1 D 5489, B
| o
K- 2
Test boring backfilled and capped with cement
N 3
Lo N
N



| WELL LOG ownen—i
- Occidental Chemical Corp.
LEGGETTE, BRASHEARS & GRAHAM, INC. Ruco Pilot Plant
[ - CONSULTING GROUND~-WATER GEOLOGISTS Seil Bori 2
- : . oi oring "Z"
72 DANBURY ROAD WELL NO J
WILT . .
LTON, CT. 08897 06/21/83 p 1 gl pages
b= L34 ODESCRIPTION
X FROM TO
Lj,c‘ﬂo. Hicksville, N.Y. 0 0.5 Blacktop and trap rock subbase.
« 0.5 }2.0 Split spoon (0012S5002Al1):
t:::'""“ June 21, 1983 Upper 0.33 foot: stones; silt; clay;
; ::t::; Lauman non~-cohesive; stained black; slight oily
Loauun Driven Cores odor.
W~ weTnoD
d;:::::o Split Spoon Lower 0.66 foot stones; silt; clay;. tan;
ueLEn R. Lamonica cohesive.
' TAMINED BY.
nergnancy Grade (blacktop) {spoon driven 1.5 feet; 1.0 feet recovery).
POIRT
fLEVATION 2.0 3.5 Split spoon (002Z2S003Al):
_IF R.P,
"us::::;"c"" none Sand, fine to coarse; stones rounded; trace
TYPSE
i of silt.
0IAM e_ILOT NO
\ 3.5 j5.0 Split spoon (0032S0Q05SAl):
ETTING
“ amaver sacx Sand, fine to coarse; stones.
3128
! none ° 5.0 (6.5 Split spoon (0042SQ06Al):
L . casine
Sand, fine to coarse; stones; tan.

oeveLosmeny

-

End of boring filled with clay slurry to bottom

TUMPING TEBRY
L BATS

ouURATION

of broken pavement, with broken asphalt and

(g

STATIC WATER
LEVEL

stones on top.

PUNPIRG WATER
LeveL
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L NEMARKS: z
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LEGGETTE, BRASHEARS & GRAHAM, INC.
"‘ CONSULTING GROUND-WATER GEOLOQISTS

72 DANBURY ROAD
WILTON, CT. 08897

WELL LOG

OWNER—Yhiteman, Qsterman & Hanna

Former OCC Ruco Division

—Hicksville, New York
WELL NO.—_Soil Boring 2 Replacement

D 7/84 PA 1 OF 1P
‘- LLLALELNA LA DESCRIPTION —2f AQES
rAOM 10
LocATION Southwest corner of] 0 0.5 | Blacktop and traprock base.
_" the Pilot Plant 0.5/ 2.0]| 0 - .1 Sand, fine to coarse, gravel, brown.
:;::uua November 17, 1983 .1 ~ .4 Clayey sand, silty, black.
™ e R. H. Lauman and
| . coupany Associates, Inc. .4 - .8 Sand, silty, brown:; some gravel.
- ::';:;:‘ Hand auger .8 - Sand, coarse and some gravel,.
Lil‘::::l:l Split spoon S 10925002A1 C 5434.
T::‘::':." oy J. Lennox 2.0 3.5| 0 - .35 Ssand, silty, gray with some black.
:::::"‘“ Grade .35 = .7 Coarse sand, gravel, brown.
| wevanon  Approx. 130 ft. S 1102S003A1 C 5435.
WELL CONSTRUCTION
" ::::" None 3.5 5.0 Sand, medium to very coarse, brown; trace of
i
gravel. S 1112S005A1 C 5436.
AN ____SOT %O
) 5.0 6.5 sand, fine to coarse, brown; little gravel.
SETTING
L— uzuu rack S 1122S006A1 C 5437.
Mnzis
1 (Augered soil has strong odor at about
- CASING
. 6 feet.)
I CEVELOPMENT
d- 6.5 8.5| 0 - .4 sand, fine to coarse, brown; trace of
1"0!".. Ta8Y grav‘l
L DATEH
.4 - .8 Sand, very fine to medium, and gravel.
- DURATION
d‘ STATIC WATER S 1132S008A1 C 5438.
LEviEL
1~ suusine waTEm 8.5] 10.0| Sand, fine to coarse, brown; trace of gravel.
LEVEL
L S 1142S009A1 D 5480,
YILD
r_
 _NEMARKS: —
Test boring backfilled and capped with cement o
. g
{
- o
o
ot
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| WELL LOG

LEGGETTE, BRASHEARS & GRAHAM, INC.
| consuLTING GROUND-WATER aEOLOGISTS

72 DANBURY ROAD
WILTON, CT. 08897

OWNER Whiteman, Osterman & Hanna
Former OCC Ruco Division

_Hicksville, New York

WELL NO.__Site A

08/24/83 pa 1 oF 3 PAGES

. Shallow zcne: 48 to

80 feet.

e L T DUSCRIPTION
rROoM J 10
LoCATION North side of plant| Gradg 0.5 | Brown soil consisting of silt and very fine
east of Tech,
Service Lab sand; no odor.
couriares _ September 2, 1983 0.5| 2.5 | silt, and very fine sand, brown and subangular
- R. H. Lauman &
vy Associates, Inc, pebbles. (Split spoon).
'_:::-:;:‘ Cable Tool 3 5 Pebbles and cobbles; some gravel, very coarse
l;:::;':i Split Spoon & Bailep sand and tan clay. (Bailer sample).
J. NAso
{-auries R. Lamonica S 7 Sand, very fine to coarse, tan to brown,
jj rammen sy Grade 13%8.Z rt.
RErEagnce above MSL pebbles, and cobbles, (Split spoon).
Tomy —A-1 137.5< LT MSh
i !,:!u'm- A-2 136,73 ft. MSL 5 10 Cobbles, pebbles, and very fine to very coarse,
i R.P.
WELL CONSTRUCTION wire-wrapped .
- donees tainless steel tan to brown sand. (Bailer sample).
2-inch 10 10 12 Sand, very coarse, tan, gravel and pebbles.
L_ [TV — 1V ] ] .;.12 r
' (Split spoon).
cerrme__A=1 54 to s; f£t. BGL poit Spoo
_ . Grade
N ::-;-m. rack New Jergg* 10 15 Gravel, cobbles and very fine to very coarse,
! 2-inch stainless tan to brown sand. (Bailer sample).
t. casine steel i
‘ A-110 hrs. air- 15 17 Sand, very fine to very coarse, tan to brown,
“ sevarosmeny 11
i A-2, 3 hrs. and gravel. (Split spoon).
}‘“"‘“ TET  None 15 20 Gravel, cobbles and very fine to very coarse,
L DATE
tan to brown sand. (Baller sample).
- CURATION
A~1 78.46 It MSL
L STATIC WATER A-; 78.15 £t MSL 20 22 Sand, very fine to coarse, tan to brown, and
LEveL
{- Puuewe waten gravel; some pebbles and silt. (Split
. LEVEL
“ A=ITT gPm spoon) .
A-2 7 gpm
T —rorrraTETEmET =
- N
; s Deep zone: 100 to 80 20 25 Gravel, pebbles, cobbles, very fine to very
.- ‘——teETT =
. { =
Shallow zone: 48 feet coarse, tan to brown sand and silt. =
7°
: g radet
- *Gravel pack - (Bailer sample). =
—Peep—zomeEr—ii—rto—101 : -
feet with addition of 25 27 Sand, very fine to very coarse, tan to brown;
e o
-db
— . w
from 101 to 100 feet. silt and gravel; some pebbles (split g

spoon) .
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WELL NQ, Site A

Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New !

OEPTH IN FEET

DESCRIPTION

FROM T0

25 30 Sand, very fine to very coarse, tan to brown; gravel and pebbles; some
cobbles. (Bailer sample).

30 32 Sand, fine to medium, tan; some gravel, (Split spoon).

32 35 Sand, fine to coarse, tan; gravel, and stones; no odor. (Bailer sample

35 37 Gravel and fine to coarse tan, sand and stones. (Bailer sample).

37 41 Gravel and fine to coarse tan, sand and stones; some iron oxide;
no odor. (Bailer sample).

41 43 Gravel and fine to coarse tan, sand and stones; some iron oxide;
no odor. (Split spoon).

41 45 Sand, fine to médium, yellowish-tan; some gravel. (Bailer sample).

45 47 Top 6 inches: Sand, fine to medium, red and tan; trace gravel.

Middle 6 inches: Sand, fine to medium, tan; trace gravel.
Bottom 6 inches: Sand, fine to medium, red; trace white clay.
(Split spoon).

45 50 Sand, fine to medium, multicolored with red, yellow and gray sandy clay
clayey sand; few white-gray clay streaks. (Bailer sample) .

50 52 Sand, fine to medium, and tan, red, yellow, white, gray, clayey sand anf
sandy clay. (Split speoon). |

50 60 Sand, fine to medium, and tan, red, yellow, white, gray, clayey sand an
sandy clay. (Bailer sample).

60 65 Sand, fine, tan and red, layers of multicolored (red, white, gray,
yellow) clay, sandy clay and clayey sand; some fine gravel, trace
red silt or clay. -

3
3
=
%
o
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i F e C Ruco Division, Hicksville, New Y

WELL NQ,  Site A

PAGE 3 OF 3 PAGE

OEPTH IN FERT

DESCRIPTION

FROM TQ
63 Sand, fine, tan and red, layers of multicolored (red, white, gray,
vellow) clay, sandy clay and clayey sand; some fine gravel, trace
of red silt, clay and large fragments of conglomeratic oxidized
sandstone. (Bailer sample).
65 70 Sand, fine, some medium and coarse; and streaks fine multicolored
sandy clay and clayey sand; some streaks clay. (Bailer sample).
70 72 Sand, fine to medium; some yellow silt. (Bailer sample).
72 74 sand, fine to medium, trace yellow silt.
Bottom 1 inch: Multicolored clayey sand. (Split spoon).
77 86 | Sand, fine to medium, tan; streaks multicolored (red, white, yellow)
sandy clay, clayey sand and clay, and iron concreted sandstone.
(Bailer sample).
87 89 Sand, fine to medium, tan; streaks white clay, sandy clay and clayey
sand. (Bailer sample).
89 2 to 3-inch layer of clay, light gray with streaks multicolored sandy
clay. (Bailer sample).
90 92 Sand, fine, tan, streaks light gray clay; some mica. (Bailer sample).
92 106 Sand, fine, tan; some white, trace red clay, sandy clay and clayey %
sand. (Bailer sample). =
106 109 Sand, fine, some medium, tan; trace white, some red silt and clay. |§
(Bajiler sample). 8
109 112 Sand, fine to medium, tan; trace red clay. ;3
112 116 Sand, fine to medium, tan; trace light gray clay. (Bailer sample)
117 118 Clay, sandy clay and clayey sand, black, gray, white, red, interbedded,
and stiff,
118 Bottom of borehole.
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WHITEMAN, OSTERMAN & HANNA
FORMER OCC PLANTSITE

HICKSVILLE, NEW YORK

CONSTRUCTION
OF MONITOR WELLS AT SITE A

1 STEEL PROTECTIVE
2 CASING WITH
LOCKING CAP
|

THREADED OR
FRICTION = FIT CAP
LAND SURFACE Wy
Yy
N7
v . CEMENT SEAL
=N M I\ ¢
4 :’\;’:‘:l' b
’\.'\ ’7‘\"':,' A
AT \ "
::i' ’.‘\’P '\: L\ |
% B VT B
X B A
VoI Y B
',\‘,,1 ‘,li\:\/ . "\I
. - L7, \
48 FEETY BGL o e B Y
‘ WL Iz, 4
.o’ o . b:.o.
84 FEET BGL : i : ,
|_ 2-INCH DIAMETER , WIRE WRAPPED,
10-SLOT (0.010~-INCH) ,
STAINLESS STEEL SCREEN
} ~-8-INCH STEEL CASING .
87 FEEY BGL X SET TO 118 FEET BGL X%
9

-8-INCH STEEL CASING

SET TO 70 FEET BGL ¥

/2-INCH DIAMETER THREADED
COUPLED. STAINLESS STEEL

CASING FROM TOP OF SCREEN

TO 2 TO 4 FEET ABOVE GRADE

80 FEET BGL

- 1N ar o~ =
‘1 .:,\’lsl\;/\i"‘
.
2\ 0o U AT~ PORTLAND CEMENT

4=

100 FEET BGL

7
52 ACK =
% NEW JERSEY) Zg
108 FEET BGL
un o
A o
.o [

cLEQ

112 FEET BGL —— e
1 15 FEET BGL ——i’.::.:'.:-',:.'.:..

NOT TO SCALE

it ALL CASINGS PULLED
DURING WELL INSTALLATION

LEGGETTE, BRASHEARS & GRAHAM, INC



o~

-

-

\.

[ _af

t

— .

Py

—

v

LEGGETTE, BRASHEARS & GRAHAM
CONSULTING GROUND-WATER GEOLOGISTS

72 DANBURY ROAD

WILTON, CT. 06897
OWNER __Whiteman, Osterman & Hanna DATE _August 29, 1981
LOCATION _Former OCC Ruco Division Plantsite ORILLER _R. i. Lauman & Associates, Inc.

Hicksville, New York REFERENCE POINT _Land Surface

WELL NO._A ELEVATION _134.2 feet above mean sea level.

DRILLING METHOD __Cable Tool

CASING _B8-inch to 60 feet: 6-inch to 118 feet;

DEPTH DRILLED 119 feat HOLE DIAMETER 6-inch (inner casing)
DEPTH LOGGED 114 feet
DEPTH SCALE 20 feet/inch REMARKS _ Static water level abcut 58.5 feet
LOGGED 8Y Rocbert Lamonica below grade.

SAMMA RAY - Gepl-

ogist's|
Log
SCALE: 16 counts/second/inch

TIME CONSTANT: 3 seconds
LOGGING RATE: 2S5 fset/minute

Increasing Radiation D

i

:
B

41
'
!
il
i
|
e
s
|o
|
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—} —— e | g B e e

e § v s | e ] ot =} —— -
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Y
Rimi
i

PIIEY

‘
t
i
t
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iq

l||g4l
i

CLAY

SILT

SAND, FINE
SAND, MEDIUM
SAND, COARSE

GRAVEL

COB8LE

SCREEN
SETTING

Ddd
'

100

£LEQ



| WELL LOG OWNER—ihitenan. Qsternan 5 fanna
- Former OCC Ruco Division

LEGGETTE, BRASHEARS & GRAHAM, INC. Hicksville, New York
| CONSULTING GROUND~-WATER GEOLOGISTS
' 72 DANBURY ROAD WELL NO._Site R

WILTON, CT. 08897 - PA
SEFTR N FEEY DESCRIPTION
b FROM To
imoe;no- Front of parking 0 2 | T i brown ilt ebbles no odor,
¥ lot near road (Split spoon).
{:::‘n.n. September 14, 1983 | Grade{ S Gravel, very fine to medium (1/8 to 2 inch),
" omn LG R. H. Lauman &
! company Associates, Inc. round to subangular, multicolored; and very
g_::::;f Cable Tool fine to very coarse, subangular to angular
e Bailer and split tan sand; some brown silt, trace of broken
—G PO
J. Naso, R, lLamonida X

::zﬂz.' ; { ’ bricks and glass fragments.

::":""'“ Lang Surface . Discharge = Muddy brown. (Bailer sample).
.!:?:;F°' B-i igi‘:i gt' :zf 5 7 Gravel, fine to medium, subangqular quartz; sand,
WELL CONSTRUCTION .

::::"‘ wire wrl apped 1 very fine to very coarse; brown.
% oam.___2=inchsior no.__10 (Split spoon).
104-86 ft.; .
- ,
rarrine 69-49 £+ S 10 Gravel, very fine to medium (1/8 to 1 inch),
aRaveL PacK Grade } New round to subangular, white; some multi-
s1ze Jersey

) 2-inch stainless :
1‘ casine g colored, and very fine to medium, subangula

- BTI 24 hrs. air- to angular, tan sand; little brown silt.

1" oaverormant_lift
L §;§t4 hrs. air- Discharge - Buff brown. (Bailer sample).

- — T
1-“"'“ T None 10 12 Sand, very fine to very coarse, tan; gravel, ?.'g

OATS
very fine to very coarse. (Split spoon) o

A SURATION 8

{‘ sTame watsm B-1 77.86 £t MSL| 10 15 Gravel, fine to medium, round to subangqular,
LEVEL o
PuNPING WATER multicolored and very coarse to fine, e
{ LEvVEL -3
b B=-1 1.5 gpm angular, tan sand.
NS e Bl GR
f' Portland cement - Discharge = Buff brown. (Bailer sample).
REMAAKS:

ﬁ- Shallow zone: 44 feef 15 17 Sand, very fine to very coarse tan; silt; gravel

. £a _grad ,
} *Gravel Pack Setting|- fine to medium; brown. (Split spoon).

r_ feet, additional 1 fdot

~E

Shallow zone: 70 to

feet.

=

from 80 feet to 81 feet.

44
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OWNER __ whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New Yo

WELL NO,  Site B PAGE2 OF4 PAGE

OEPTH IN FEET DESCRIPTION

FROM TO

12 20 Sand, very fine to very coarse, anqular , tan, and very fine to medium
(1/8 to 1 inch) round to subangular, multicolored gravel.

Discharge = Buff brown. (Bailer sample).

20 22 Sand very fine to very coarse, subanqular to angular; gravel, fine to
medium, rounded; brown. (Split spoon).

20 25 Sand, very fine to very coarse, angular, tan, and very fine to fine
(1/8 to 3/4 inch), subangular, multicolored gravel; little iron
oxide. (Bailer sample).

25 27 Sand, fine to medium, trace coarse; trace of silt; brown with gray
streaks. (Split spoon).

25 30 Sand, very fine to coarse, subangular to angular, tan and very fine to
medium, round to subangular, multicolored gravel; little iron
oxide.

Discharge = Buff brown. (Bailer sample).

30 32 Gravel, medium to :ine; sand, very fine to very coarse; trace of
silt, (Split spoon).

30 3S Sand, very fine to coarse, subangular to angular, tan and very fine to
medium, round to subangular, multicolored gravel; little iron
oxide.

Discharge = Buff brown. (Bailer sample).

34.5 | 36.5 sand, fine to medium; some coarse; gravel, fine; brown; trace of red
clay. (Split spocn).

35‘ 40 Gravel, very fine to medium, round to subangular, some angular, multi-
colgred, and very fine to very coarse, %
angular to subangular, tan, sand. °
Diacharge = Buff brown. (Bailer sample). §

8

~)
8]
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QWNER Whiteman, Ostexrman § Hanna, Former OCC Ruco Division, Hicksville, New Yo:

- WELL NO,  Site B

PAGE 3 OF 4 PpaAQES

DEPTH IN PERT

DESCRIPTION

FPROM 70

40 42 Sand, fine to very coarse; gravel, fine to medium; brown:; trace of
iron oxide staining. (Split spoon).

40 45 Sand, very fine to coarse, subangular tan and very fine to fine (1/8 to
3/4 inch), round to subangular, multicolored gravel; little brown
silt.

Discharge = Buff brown. (Bailer sample).

45 46.5 | Sand, fine to coarse, brown; trace of gravel; much iron oxide staining
at 46.3 feet. (Split spoon).

46.5 | 47 Sand, fine to medium, gray; trace of silt; trace of clay, gray-white.

! (Split spoon).

45 50 Sand, very fine to fine, buff and gray; some white, red and yellow sandy
clay. :
Discharge = Grayish-yellowish buff. (Bailer sample).

50 S2 Sand, fine, some medium; trace of silt; trace of clay, gray-white; no
odor. (Split spoon).

50 1] Clayey sand; sand, very fine to fine, gray, with some white clay with
little red and yellow streaks,

Discharge = Buff yellow. (Bailer sample).

55 60 Clayey sand; sand, very fine to fine, gray, with some white clay; trace

streaks of yellow clayey sand and iron oxide spots.
Discharge = Buff yellow.
60 65 Sand, very fine, tan; some grayish-white clay with little yellow clay,

few sandstone fragments, trace of iron oxide. Grades to very fine,

tan sand.

Discharge = Buff brown. R
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QWNER _____ Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New Yc
WELL NO, _ Site B i : PAGE 4 OF 4 PAGE

DEPTH IN FERET

OESCAIPTION

FROM T0

65 72 Sand, very fine, tan with little brown silt and trace of muscovite; some
thin black and gray clay layers interbedded with gray and little
orange (iron oxide) clayey sand.
Discharge = Buff brown.

72 78 Sand, very fine to fine, orange; little brown silt, trace muscovite.
Discharge = orange.

78 84 Clayey sand, very fine, gray and orange; trace of very fine, black sand
and muscovite. Discharge grades from buff to gray-brown.

84 88 sand, very fine, gray-tan; some gray=-tan silt.
Discharge = Grayish-tan.

90 94 Sand, very fine, gray-tan; some gray-tan silt.
Discharge = Gray-tan.

96 104 Sand, very fine, buff; little buff silt.

Discharge = tan,
104.5;| Bottom of borehole.
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WHITEMAN, OSTERMAN & HANNA
FORMER OCC PLANTSITE

HICKSVILLE, NEW YORK

CONSTRUCTION
OF MONITOR WELLS AT SITEB

LAND SURFACE

CEMENT SEAL

<
A VY

R4

b

~

-

44 FEET BGL

=
1Y)

49 FEET BGL

M
0,%0,00
akiasiags

0
AL

i3"_8-INCH STEEL CASING

89 FEET BGL
70 FEET BGL

-8-INCH STEEL CASING

SET TO104.SFEET BGL ¥

. 2=-INCH DIAMETER , WIRE WRAPPED,
10-SLOT (0.010~iNCH) ,
STAINLESS STEEL SCREEN

SET TO 70 FEET BGL &
2-INCH DIAMETER THREADED

COUPLED., STAINLESS STEEL
rGASING FROM TOP OF SCREEN

TO 2 TO 4 FEET ABOVE GRADE

G T S Y

& ——
]

.

e —a

= C‘

r:

*S— PORTLAND CEMENT

SOFEET BGL
jas
,(’Zg
GRAVEL PACK
“~ (GRADE 1 NEW JERSEY)

88 FEET BGL 2
—
fan?
w
~J
o o

104 FEET BGL——

NOT TO SCALE

104 FEET BaL —— Wi iieding X2

B ALL CASINGS PULLED
ODURING WELL INSTALLATION

LEGGETTE, BRASHEARS & GRAMAM, INC.
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GEOPHYSICAL WELL LOG

LEGGETTE, BRASHEARS & GRAHAM
CONSULTING GROUND-WATER GEOLOGISTS
72 DANBURY ROAD
WILTON, CT. 06897

OWNER wWhiteman, Osterman & Hanna

DATE September 9, 1983

LOCATION Former Occidental Chemical Corporation DRILLER R. H. Lauman & Associates, Inc.

Plantsite, Hicksville, New York

WELLNO.___B

ORILLING METHOD Cable tool

DEPTH DRILLED 104 feet

DEPTH LOGGED 104 feet

DEPTH SCALE 20 feet/inch

LOGGED BY M. Susca and C. Pricke

AEFERENCE POINT _ Grade
ELEVATION 130.5 feaet above mean sea level

CASING _20 feec of 8 inchi 104 feec of § inch
HOLE DIAMETER 6-inch to 104 feet

REMARKS _Static water level about 54.7 feet
below grade.

———

N e

———

GAMMA RAY

Scale: 5 counts/second/inch
Time Constant: 1 seconds
logging Ratse: 25 feet/minute

Increasing Radiation [::>>

Geol-
ogist's
Log

Fr——— - e ———t—— v - _==T
ﬂ t— — s =t =
. .. - ..___L____ —— arepmamema | w-o—— o= .- - ———— b - P
1“/ N e S B 1= I R R U=l ot RN SR
U e | = = = oot =t e —
[} \ — p——— — - - e
e o ——| B o
¢ LT T == =L
A e = s = = — —= s SILT
L= — = ——= SAND, FINE
L = ’__-_ —— 12 — —= = SAND, MEDIUM
e e — -m SAND, COARSE | |
[]:.—J, I e GRAVEL ﬂ
= e e e == || & coseLe =
I — e — == SCREEN 2
y =] TS .| = — T SETTING -
| = = == S
j?‘ e — Bl o= ~
oot = e e — e = =1 = == 3 7
i el =l === PR i I Ja Sl aviadl AvouiE A
ST —_—1t" ° -
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L VV ELL Luu OWNER—-Uhiteman, Qsterman £ Hanna.

Former OCC Ruco Division

LEGGETTE, BRASHEARS & GRAHAM, INC. Hicksville, New York
}‘ CONSULTING GROUND-WATER GEOLOGISTS
H 72 DANBURY ROAD WELL NO._Site C
WILTON, CT. 08
08897 PA 1O0F 4PAQES
) | T pESCRIPTION
I FroM 10
_LocaTion Behind building 2 4 | 8 Cobbles, round, multicolored and vervy coarse to
i : near shallow sump very fine, subanqular to round, multi-
":::.',,,.". September 23, 1983 colored gravel; some very coarse to verv
- omiLiNG R. H. .La &
coupany Associates, Inc. fine, tan sand.
. Cable Tool Discharge = Muddy tan.
8 - -
re Bailer and split
e__'.:';:;':' spoon 8 18 Sand, very coarse to very fine, tan and very
Yﬂ,::::::. . C. Fricke coarse to very fine, subangular to round,
Land surface
e ance 133.3 ft. above Ms] multicolored gravel; little very fine,
(11 2 8
. C-1 135,67 It. ML
:"‘:"""" C-2 135.60 ft. MsSL multicolored cobble.
ILL CONSTRUCTION -
| scneen wire-wrapped Discharge = Muddy tan.
7 2~inch 10 15 20 Gravel, very fine, anqular, multicolored, and
r‘ OlAM. NOT NO
30 to 70 ft.; very fine to medium, tan sand; some rounded

T serrme___114 to 124 f+

- | ’ :"‘:"“ sace Crade 1 v multicolored cobbles and coarse, rounded
) U ~New Jexrse

T 2-inch to subanguiar multicolored gravel.

, cawme_____ _ gtainless steel

- C=1 11 hrs. airlif

X Discharge = Muddy tan.

‘(— DEVELOPMENT 4% hrs. baile g Y

' C-2 64 hrs. airlifq 20 25 Sand, very fine to medium, tan and very fine

(f‘"‘"“ TE8T  None angular multicolored gravel; some medium,

B! oATE

subanqular, multicolored gravel and coarse,

ouRATION -
r Cc-1 78.68 ft. Hsa ,
tan sand; little multicolored quartz
| lame vt o3 77.69 fr. MS
PUNPING WATER _ cobbles, trace silt.
[ LevaL T T
gpm Discharge = Cloudy tan.
T v C-2 6 gpm ,
- 4 £ t
veuanzs, POTtland cement - 25 30 Sand, very fine to coarse, tan and very fine to
. beep zZone: /4~103 .
N .
Shallow zone: 42.S-gjade fine rounded multicolored, gravel; trace
4 — YGravel pack setting |- .
¢ Deep zone: 103-124 brown silt. =
. - o -
r ow zone: : Discharge: Cloudy brown.
- O -
(=]
- aad

08¢0
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Hanna, Fermer OCC Ruco Division, Hicksville, New Y

MELL NO. __ Site C PAGE 2 _QF 4 page

OEPTH IN FERT OESCRIPTION

FROM TO

30 35 Sand, very fine, some very coarse, tan and very fine to fine rounded
to subangqular, multicolored gravel; trace brown silt.

Discharge = Muddy brown.

3s 38 Sand, very fine to very coarse tan and very fine to medium, subangular
to angular, multicolored gravel; some angular oxidized sandstone
fragments, little brown silt.

Discharge = Muddy orange-brown.

38 40 Gravel, very fine to medium, angular, multicolored, and very coarse,
tan sand; some oxidized sandstone nodules, little silt.
Discharge = Orange-brown.

40 45 Gravel, very fine to fine, subangular to angular, multicolored and very
fine to very coarse, tan sand; some oxidized sandstone nodules;
little silt. |
Discharge = Muddy brown.

45 S0 Sand, very f;ne to fine, angular tan; little brown silt and 1l-inch to
1 1/2-inch layers of very fine to fine orange clayey sand with _

)
1/8-inch layer oxidized sandstone interbedded, trace very fine subﬁ
angular white gravel. i
Discharge = Buff-brown.
50 Sand, coarse to very fine, gray; some gray and black (oily sheen) claye:
sand; mild odor.
Discharge = Gray.
50 S5 Sand, very coarse to very fine, orangish-tan; some orange, gray, white

and red interbedded clayey sand and sandy clay.

Discharge = Muddy brown. )
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QWNER
WELL NO,  Site C PAGE 3 OF 4

Whiteman, Ostexman & Hanna, Former OCC Ruco Division, Hicksville, New Yc

PAGE

DEPTH IN FEET

DESCRIPTION

FROM T0
55A Sand, medium to very fine, gray; some gray, little yellow and trace
red clay and sandy clay interbedded with white and black clayey
sand; fishy odor.
Discharge = Gray.
5SB Sand, coarse to very fine, gray and black, gray, and red, some

yellowish-tan interbedded sandy clays.
Discharge = Gray.

55 60 Clay, and sandy clay, gray, yellow, black, white and orangish-red,
interbedded; some fine to very fine gray sand; chemical odor.
Discharge = Gray.

60 65 Sand, very fine, scme very coarse and gray; little (interbedded) gray
and black clay with yellow sandy clay. .
Discharge = Gray.

65 0 Sandy, very fine to fine tan and interbedded white, yellow, red, orange
and trace pink, clay.
Discharge = Grayish-tan.

70 80 Clay, gray; little very fine, gray clayey sand; trace oxidized sand-
stone nodules.
Discharge = Gray.

80 8s Clay, gray; some orange, red and gray sandy clay, few oxidized sandstone
nodules.
Discharge = Gray-tan. .

85 90 Sandy clay, very fine sand, buff brown with gray clay: trace nodules

of sandstone.

Discharge = Buff-brown. 1553
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QOWNER ____ Whiteman, Osterman § Hanna, Former OCC Ruco Division, Hicksville, New Yc

WELL NO, _ Site C PAGE 4 OoF 4 page
OEPTH IN FERT DESCRIPTION
FROM T0
90 104 Sandy clay, interbedded layers gray, vellow and black; some very fine,
tan sand and tan clay.
104 Clayey sand, very fine, buff-gray.
104 | 108 Sand, very fine, buff to gray and gray clay; few lenses of gray sandy
clay.
Discharge = Buff to gray.
108 114 Sand, very fine, gray and gray clay.
Discharge = Buff-gray.
115 | 120 Sand, very fine, buff-gray; socme gray clay.
Discharge = Buff-gray.
122 | 124 Sand, fine, tan; some silt.
124.5 Bottom of borehole.

L0 Hyy

8880
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WHITEMAN, OSTERMAN & HANNA
FORMER OCC PLANTSITE
HICKSVILLE, NEW YORK

CONSTRUCTION
OF MONITOR WELLS AT SITEC

1 STEEL PROTECTIVE
2 CASING WITH
LOCKING CAP

THREADED OR
FRICTION = FiTocAP

LAND SURFACE

t. CEMENT SEAL

\;
472774 o
- /
Ll"”\’l : e
- C 1]
’.‘-‘ll Ly
I\’a\\' "i
x> B XY
ININ2y E
I\o\l\ A
M NgS .3
. “, LA L
Y]
y
NN
-
' -l
42.5 FEET BGL 4,

80 FEET BGL

2-INCH DIAMETER , WIRE WRAPPED,
10-SLOT (0.010-INCH) ,

g
: STAINLESS STEEL SCREEN

-t .8-INCH STEEL CASING

SET TO 124 FEET BGL %
.-8=-INCH STEEL CASING

SET TO 70 FEET BGL %
rz-mcn DIAMETER THREADED

70 FEET BGL
74 FEET BGL

COUPLED., STAINLESS STEEL
CASING FROM TOP OF SCREEN
TO 2 TO 4 FEET ABOVE GRADE

-l I~7
as‘v 7/
l" '\\l\ T\~

78 N :q-"" PORTLAND CEMENT
103 FEET BGL 43 '

4~ GRAVEL PACK

: : (GRADE 1 NEW JERSEY) =
114 FEET BGL 2

D

Yy =

212 =

oy

X -

Q.' w
124 FEET BGL 7 — 3
124 FEET BGL PSRRI x

NOT TO SCALE

% ALL CASINGS PULLED
DURING WELL INSTALLATION

LEGGETTE, BRASHEARS 4 GRAHAM,

INC
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WELL LOG
. LEGGETTE, BRASHEARS & GRAHAM, INC.
’ CONSULTING GROUND-WATER GEOLOGISTS

OWNER—YIhiteman, Osterman § Hanna

Former OCC Ruco Division
Hicksville, New York

72 DANBURY ROAD WELL No._Test Boring C
WILTON, CT.
SALRALLL A DATE 1/13/84 PAGE 1 QF 2paqgs
fe - ! L DESCRIPTION
' FROM T0
" LocaTion In shallow sump 0 2 Sand, verv fine to medium, white and brown.
- north of building 2 (Split spoon).
Cousigres  July 8, 1983 0 5 Sand, very coarse, tan; gravel, medium to coarse,
T‘ R.H. Lauman &
’;_::'::T:' Associates, Inc. angular to subangular quartz; no odor.
o~ OILLING Cable tool - 6 inch (Bailer sample).
© WETHOD -
1 Split Spoon
‘;;';:;':‘ and Bailer. 5 7 Sand, fine to very c¢oarse, brown; gravel fine to
\MPLES %
I.“"" o J. Naso toc medium; no odor. (Split spoon).
::":'""“ Sump bottom 10 12 Sand, medium to coarse, with some fine, tan;
]
" :':*""’" 127.4 £ft. above MSL gravel, fine to very coarse; slight codor.
o P,
WELL CONSTRUGCTION
" REEN. i
r ::.: None (Split spoon).
10 15 Gravel, fine to very coarse; sand, fine to very
OIAM. e SLOT NO
' coarse, tan. (Bailer sample). ‘
T sEtTING .
ARAVEL PACK 15 17 Gravel, fine to very coarse; large subangular
7 us
_ pebbles; sand, fine to very coarse; trace
Casing
™~ of clay, gray. (Split spoon).
OEVELOPMENT
4= 15 20 Gravel, medium to very coarse; sand, fine to
it"‘"" resr very coarse; trace of clay, white and gray.
oATH
(Bailer sample).
r GURATION T T
L sname wates ;S;gc t. below 20 22 Sand, coarse to very coarse with some fine, tan;
Lave
I PUMPING WATER gravel, fine to very coarse, angular to sub-
i LEvaL
g angular quartz; trace of clay, red. (Split
I,_\ vIgLo
'. 6-inch casing with- spoon) .
» wEMARKS:
drawn and test 25 27 Sand, very coarse to fine, tan; gravel, fine to
-
L__ boring grouted to medium; trace of clay, red, white, gray.
surface, (Split spoon). 1
-~ 3¢9

¢
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QWNER Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New Y
WELL NO. Test Boring C PAGE 2 oF 2 PAGE
DEPTH IN FERT ODESCRIPTION
FAOM T0
30 32 Sand, fine to coarse, brown; gravel fine to medium; iron oxide staining
at 32 feet. (Split spoon).
30 35 Gravel, fine to very coarse, angular to subangular quartz; sand, fine t
very coarse; iron oxide staining. (Bailer sample).
35 37 Sand, fine to medium, tan to white; gravel, fine to coarse; brown; no
odor. (Split specon).
35 40 Sand, medium to very coarse with some fine; tan. (Bailer sample).
40 42 Sand, fine to coarse, tan to gray; trace of clay, gray. (Split spoon) .
40 45 Sand, fine to medium, with some very fine, tan. (Bailer sample) .
45 47 Sand, fine to medium, with some very fine, tan; trace of clay, gray: no
odor. (Split spoon).
47 50 Sand, medium to coarse, some fine, gray; some gravel; pieces of clay,
brown.
50 52 Top 6 inches: Sand, very fine to medium, with some coarse, light gray;
streaks of clay, red, gray, tan.
Bottom 6 inches: Sand, very finé to medium, dark gray; trace of clay
and silt, gray. (Split spoon).
52 54 Sand, very fine to medium, gray-green; clay, white, gray, yellow.
(Split spoon).
(%;‘ -
s —_—
i —
g —
[=,]
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LEGGETTE, BRASHEARS & GRAHAM, INC.
CONSULTING GROUND-WATER GEOLOGISTS

WELL LOG

72 DANBURY ROAD
WILTON, CT. 08897

O W N B R — i ol st astai—a—ilanita—
Former OCC Ruco Division
qick i1 N Yoz

WELL NO. Sita.D.

- DATE _08/11/32 PAGE 1 OF 1PAGES
I LLIACEINL UL ORSCRIPTION
rROM To
‘woeamiow __North of fire water |Gradel 2 W foqr ropsoil
.- tanks, 30 feet from
; —fence b-inch layer latex,
“oars
| coweusves__ Rugust 16, 1083 Sand, silt, stones and gravel, tan,
omnLING R. H. Lauman &
. GOMPANY Associates, Inc. (Above material from shoveled hole).
{‘ sty Cable Tool 2 5 Sand, fine to coarse, tan; stones, gravel, and
d . . R .
deteoet Split Spoon & Bailelr silt; some gray silty clay soil. (Bailer
~
L::::::' oy R. Lamonica sample) .
- Grade 130.1 ft.
oy et above MSL _ 5 7 Sand, fine to coarse, tan, stones, gravel and
v D-1 132.37 ft. MSL
| MEVATIOR D=2 132.22 ft. MSL silt; no odor; grades from tan to redder
welL consTaucTion Wwire-wrapped
r e stainless steel tan. (Split spoon).
oram. 2=inch sLoT o 10 S 10 Stones; gravel, fine to c¢coarse, tan sand and tan
- 86 to 91 ft.;
catTine AS ro E5 £b. silt. (Bailer sample).
GRAVEL PACK Grade 1
L"‘ siek N 1 . 10 12 Gravel, and fine to coarse, tan sand; trace silt;
‘ 2=-inch B :
casine fain] 1 trace gray clay at tip of both spoons.
. D-1 2 hrs. airlift
" osveorwewr__13 hrs, hailer {Split spoon).
- D-2 4 hrs. airlift| 10 15 Gravel, stones, and tan sand; trace silt.
% YUPING TEST  None (Bailer sample).
N, oamn
15 17 Sand, fine to coarse, tan; gravel, and stones;
;ﬂ DURATION
‘ D=1 77.64 £t. MSL
:::;I: ""'D_i 77.48 fr. MSL trace silt. (Split spoon).
l: PUNPING WATER 17 20 Gravel, stones, and fine to coarse, tan sand; no
LEVEL
D=1 1 gpm
odor. (Bailer sample).
v D=2 4.5 gpm ple)
H Cement -
3--«.-“: Deep zone: 81.5 to 65‘ 20 22 Sand, fine tc medium, some coarse tan, gravel,
Shallow zone: 4l to and stones; trace silt; no odor. (Split
1 grade. —
- *Gravel pack settingsg~ spoon) .
r n“? Z2o06-¢ a‘! Rﬂ_g“ 53\3 -
’ feet. d
. e e T Y &QQ
65 feet.
D
I <
1 \3,
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QWNER __ _ ;iteman—Ostesman—i-Hanna, FParmer OCC Buca Division, Hicksville, New Yo

WELL NO, o PAGE 2 QF 3 PAGE
OEPTH IN FEET DESCRIPTION
FRAOM To
22128 Graval; fine to coarse, tan sand, and stopes (iron oxide stains).
[{Bailex sample),
s 127 Gravel, sand,. and stones, (Split spoon). |
22 ag Gravel, stones, and fine to coarse sand; trace silt; layer of silty clay
_with sand and stones; 3 to 4-inch concretions of iron oxide and
staining on quartz grains. (Bailer sample).
30 32 Sand, fine to coarse; trace gravel. (Split spoon) .
| 32 35 Gravel; fine to very coarse tan sand, and stones; some iron oxide con-
cretions, trace silt and mica: faint odor. (Bailer sample).
35 37 Top 7 inches: Gravel, and fine to coarse sand, with iron oxide
concretions.
Bottom 5 inches: Sand, fine to medium, tan with trace layer of red and
white clay. (Split spoon).
3s 37 Gravel, and fine to medium, tan sand, with trace layer of red and
white clay, iron oxide concretions. (Bailer sample) .
38 40 Sand, fine to coarse; trace gravel and pink clay. (Bailer sample).
40 42 Top 10 inches: Sand, fine to medium, tan; trace silt.
Bottom S inches: Sand, fine to medium; trace silt and red clay; no
odor. (Split spoon). .
42 45 Sand, fine to medium; some red and white clayey sand, trace of silt and
gravel; no odor. (Bailer sample).
45 47 Top 5 inches: Sand, fine to medium, some coarse; trace red silt,
Bottom 5 inches: Sand, fine to medium, some coarse; trace of red silt
and red clay in matrix. (Split spoon). 1§§ )
< -
&
%Q’Q'Q
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JQ!1ﬂ5jL—-—-—Whi:anaaT-Os:a;aaa_&_aanaa,_sn:maz QOCC Buca Divigion, Hickewille, Ney Vo

WELL NO, _ gieo o PAGE 1 OF 1 PAGE:
DEPTH IN FERT DESCRIPTION
FRAOM TQ
45 50 Sand, fine to medium, multicolored, and red, white and yellow clay,
sandy clay and clayey sand. (Bailer sample).
50 52 sﬁnd, fine to medium, tan, and red and white clayey sand, fine to
medium, l-inch streaks white sandy clay and c¢lay:; no odor. (Split
spoon) .
52 54 Sand, fine to medium, tan with gray, red and vellow sandy clay, clayey
sand and solid clay streaks. (Bailer sample). %
54 55 | Sand, fine to medium, tan., (Bailer sample). o
55 57 i} Sand, fine to medium, tan. (Split spoon). é
57 60 ! Sand, fine to medium, tan; trace red clay. (Bailer sample). S
60 62 i Sand, fine to coarse, tan; some red clay. (Bailer sample). ;3
62 64 { Sand, fine to medium, tan; some gray clayey sand. (Bailer sample).
64 65 . g Sandy ciay, light gray; some iron oxide and tan sand. (Bailer sample).
’
65 6; ‘ Sand, very fine to fine, light gray to buff white, and silt; trace
E gray clay. (Bailer sample).
67 73 i Silt, and very fine, light gray‘to gray sand; trace yellow and gray
clay. (Bailer sample).
73 77 Silt, yellow; very fine, gray sand, and gray and yellow clay. (Bailer
sample) .
77 80 Silty cla?, gray, some yellow and tan. (Bailer sample).
80 8s Silty clay, gray, some yellow and tan. (Bailer sample).
85 87 Sand, very fine to medium, red to tan, and silt. (Split spoon).
8s 90 Sand, very fine to medium, red to tan and silt. (Bailer sample).
90 95 Sand, very fine to coarse, tan, and red and gray clay. (Bailer sample).
95 100 Silty clay, reddish-brown; some very fine to medium sand.
100 Bottom of borehole.
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WHITEMAN, OSTERMAN & HANNA
FORMER OCC PLANTSITE
HICKSVILLE, NEW YORK

CONSTRUCTION
OF MONITOR WELLS AT SITE D

1 STEEL PROTECTIVE
CASING WITH
LOCKING CAP
|

LAND SURFACE

CEMENT SEAL

TN TN V7
(XS Y

-

41 FEET 8GL

48 FEET BGL

2~-INCH DIAMETER , WIRE WRAPPED,
10-SLOT (0.010~INCH) ,
STAINLESS STEEL SCREEN

et

~_8-INCH STEEL CASING

SET TO 91 FEET BGL%

n.8-INCH STEEL CASING

SET TO 68 FEET BGL %
2-INCH DIAMETER THREADED

 COUPLED. STAINLESS STEEL

CASING FROM TOP OF SCREEN

YO 2 TO 4 FEET ABOVE GRADE

‘88 FEET BGL
88 FEET BGL 2

N

AP
PR NI LA

TN TN PORTLAND CEMENT

Wiy
Zay
\\
p)
\
td
-\
. ~05

’
-
’\
-t
‘s
<
\
”
-
~
¢
-
’

81.5 FEET B8aL

Jdd

86 FEET BaGL

00

T

0620

91 FEET 8GL —
91FEET BgL — Wi

NOT TO SCALE

& ALL CASINGS PULLED
DURING WELL INSTALLATION

LEGGETTE, BRASHEARS & GRAHAM, INC




LEGGETTE, BRASHEARS & GRAHAM
7 CONSULTING GROUND-WATER GEOLOGISTS
72 DANBURY ROAD
WILTON, CT. 06897
-
- OWNER Whiteman, Osterman & Hanna DATE __August 16, 1983
) LOCATICN _Eopmer OCC Rucg Division Plantgite ORILLER _R_H_ Tauman 4 Asspciates Ine
7- Hicksville, New York REFERENCE POINT __Grade
. WELLNO.__0O ELEVATION _110.1 faet abque meapn ses lavel
DRILLING METHOD Cahla Taal CASING 67 feet of 8-inch;: 91 feet of 6-inch
L DEPTH DRILLED 91 feeat HOLE DIAMETER __6-ingh tg 91 feet
i DEPTH LOGGED 9)_fear
DEPTH SCALE 20 fege/inch REMARKS Static water level is about $3 feet
r LOGGED 8Y John Naso, Jr. below grade.
GAMMA RAY Geol-
ogist's
Log
SCALE: 7.5 counts/second/inch
. TIME CONSTANT: S seconds
r LOCGING RATE: 25 feet/minute
e Increasing Radiation b
R e i e e e e e e P e == ===
= S - CLAY
Ve TS- SILT
. === AND, FINE
= san,
T - "T’-[‘;‘:C{] _
e —— SAND, MEDIUM
e e ., SAND, COARSE
[ == — 8o GRAVEL
e |- T - —1 .-
..... | eptutil et Sysnaey esmu " oguttnsdl Bamustong yesnesng instnli Sovaingd
L)
LA R B o= = ]i—& ~ | T '—.;9;0 — —— Er.f‘ CoBBLE
! ol Er e R D foanny” ot At el RSN R 3 i s - .
b - — A T—— - -% SCREEN
T T == y il Bl g Sl - SETTING
S i - impsusll haewng s auestall
[ Sl .| T == g AU SN =) - PR PO T .
= e e s et Wl O et et et I
. T T— . — ] — I pe—— O
1 — I, e — o — — -—— e — -
~ ) - Tl T ) - b o
o
o
~. <o
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©
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" WELL LOG OWNER Whiteman, Osterman & Hanna
- Former OCC Ruco Division
LEGGETTE, BRASHEARS & GRAHAM, INC. Hicksville, New York
I CONSULTING GROUND~-WATER GEOLOGISTS
- ite E
! 72 DANBURY ROAD WELL NO.__Site
WILTON, CT. 068897
. 06/23/83 PAGE l1oF 4pagEes
I LLIALELI LY DESCRIPTION =2
' srowm T0
.J.,_"",“ Between sump No. 3 .6 .6 Sand, very coarse to medium with some fine, tan
- and storage shed strong paint-like odor.
1.
:;:',._"“' August 10, 1983 .6 2.0| Sand, medium to fine with some very fine, dark
R. H. Lauman &
! :::::-.v Associates, Inc. brown; very strong paint-like odor.
) ::;&:;:0 Cable Tool (Above material from shoveled hole and
sausuine Split Spoon & Baildr split spoon (1.6 - 1.5)).
- K. Lamonica and
Y AurLEs J. Naso 2.0 4.0 Sand, medium to coarse, light tan, and medium
XANINGD 8Y———rFade 1293 IT.
'::'":"“ above MSL to coarse with some fine gravel. (Bailer
150 E=T I3T.96 T MST
;:':""“ E-2 131.68 ft. MSL sample).
WELL CONSTRUCTION : -
- ::::“ w:.r? wrapped 4.0 5.0} Gravel, medium to coarse, and medium to very
- 2-inch 10 coarse, with some fine; tan and gray sand:
OilAM. SLOT NQO.
- 46 - 66 ft.; . =13 .
N 75 - 90 ft. silt; rubber-like material, very strong
- Grade 1 .
}‘ :‘?'m. Pack New Jersey* odor. (Bailer sample).
2-inch . R
i ] . d
t I stainless steel 5.0 6.5 Sand, coarse to very coarse, with some medium
E=l 14 hrs. bailer . .
: and fine, light brown to tan; gravel, and
- {8 hrs. bailer ! !
L E-z-[s hrs. airlift 'silt. (Split spoon).
l'"""“ T¢8T  None 6.5 10.0{ Gravel, well-rounded; stones; and fine to very !
(-7 %4 1
.
coarse, tan-brown sand., (Bailer sample). '
. ouRATION

1 -

, :::;1: WATER p.2 77:31 ‘ft: MS

< PuMPING WATER gravel and small stones. (Split spoon).
LEVEL
o E-I"I7GF 11.9 15.0{ Sand, fine to very coarse tan-brown; well-

L — Cement =

; 90-103 feet
TISESTTS tEeT

r 42.8~grade.

X —sSamepITK =

b

T‘ , Deep zone: 90 to 71 gravel and stones, trace of white clay

e and silt. (Split spoon). ,532» —

10.4 1.5 Sand, fine to medium, some coarse, tan-brown;

rounded, gravel and stones. (Bailer sample
| REMARKS:

15.a@ 17.0 Sand, fine to coarse tan-brown:; well-rounded,

: Shallow zone: 65.75
———rd T et
Stick-up =~
Shallow: 2.7 feet, 10*
Deep: 2.4 feet. ’

T

1..
1
S
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Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New Y

WELL NO,

Site E

PAGE 2 or 4 page

DEPTH IN PERT

DESCRIPTION

(Bailer sample).

FRQM 70

17.0| 20.0 | Stones, (l-inch to 3-inch), rounded gravel and fine to very coarse,
tan, sand. (Bailer sample).

20,0 | 22.0 | Gravel; well-rounded, quartzitic stones and fine to very coarse, brown
sand. (Split spoon).

22,0 25.0 | Gravel; well-rounded, quartzitic stones and fine to very coarse, brown
sand. (Bailer sample).

25.0| 27.0 | Gravel; well-rounded, quartzitic stones and fine to very coarse, brown
sand. (Split spoon).

27.0] 30.0 | Gravel, fine to very coarse; l~-inch rounded q&artzitic pebbles and
fine to very coarse, tan sand. Discharge = Orange-rust. (Bailer
sample) .

30.0! 32.0 | Sand, fine to very coarse, light tan to tan; trace white, red and gray
clay and fine gravel. (Split spoon).

32.0| 35,0 | sand, fine to very coarse, tan and fine to very coarse, subangular
quartz gravel; rust. (Bailer sample).

35.0| 37.0 | Sand, very fine to coarse, and fine to medium, brown; gravel; changing i
to whitish-tan gravel at 36.7 feet; trace white and gray clay in ‘
tip sample. (Split spoon). ‘

37.0( 40.0 | Sand, fine to very coarse, tan; brown to orange silt and fine, sub~
angular quartz gravel; (Bailer sampla). Discharge = orange-red.

40.0| 42.0 Sand, fine to coarse, tan to light gray; trace gray clay. (Split
spoon) .

42.0| 44.0| Sand, fine to very coarse, tan and light gray, and silt. (Bailer sample

44.0| 45.0 Sand, fine to medium, gray, and gray and yellow clay (dries to tan).
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Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New Y

QWNER
WELL NO, Site E P 3 4
DEPTH IN FEET DESCRIPTION
FACM T0
45.0 47.0 Sand, fine to medium, gray, angular to subangular; trace gray clay.
(Split spoon).
47.0 1] 48.0 Sand, fine to coarse, angular to subanqular, gray; some gray and white
clay. (Bailer sample).
48.0| 5S0.0 | sand, fine to coarse, gray; some gray clay; oily sheen, very strong
odor of oil and chemicals.
50.0} 52.0 | Sand, fine to medium, some coarse, gray; l-inch lens gray clay; sheen
and odor. (Split spoon). (Moved off-site July 1, 1983 - returned
July 20, 1983).
80.5| 52.5 | sand, fine to medium, gray and white banded; some clay and silt; top
l-inch oily with strong odor; sample color getting lighter with
depth; odor throughout; dry. (Split spoon).
52.5| 54.0 Sand, fine to medium, gray; some tan, plastic clay. (Bailer
sample) .
54.0] 56.0 Sand, fine to medium, gray; some clay and silt. (Split spoon).
56.0| 59.5 | Sand, fine to medium, light gray, quartzitic; trace biotite mica; oily
sheen and strong odor, which appears to be getting weaker with
depth; occasional clay and silt lumps. (Bailer sample).
59.5| 61.5| Sand, fine to medium, gray: tfﬁce silt and clay. (Split spoon).
61.5| 64.0| Sand, medium to very coarse, some fine, gray; strong odor; no oily sheer
64.0| 65.0 Sand, medium to very coarse, scme fine, gray:; few lumps gray clay and
sandy clay. (Bailer sample).
65.0] 70.0 and, fine to very coarse, gray; silt; Iine gravel; slight odor.
{Bailer sample). - -
o —
2

S
- w
R}
LN
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QWNER Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New Yo

WELL NO, Site B

PAGE ¢

o ¢

PAGE

DEPTH IN FRETY

OESCRIPTION

FAOM To

70,0 72.0 { Sand, very fine to coarse, gray, and silt; odecr. (Bailer sample).

72.0 74.0 | Sand, very fine, light gray, and silt. (Bailer sample).

74.0 80.0 | Sand, very fine to fine, with some medium, gray to light gray, and silt;

trace gray clay; odor. (Bailer sample).

80.0 | 81.7 | Sand, very fine to fine, gray; silt; clay; odor. (Bailer sample).

81.7 83.7 | Sand, very fine to fine, gray; silt; clay; odor. (Split spoon).

83.7 {103 Sand, very fine to fine, gray; clay; silt; slight odor. (Bailer

sample) .
103.3 | Bottom of borehole.
i
:
)

>
o] —————
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WHITEMAN, OSTERMAN & HANNA

FORMER OCC PLANTSITE
HICKSVILLE, NEW YQRK

CONSTRUCTION
OF MONITOR WELLS AT SITE E

2

STEEL PROTECTIVE

1 7 CASING WITH
|

LOCKING CAP

r

THREADED OR
FRICTION - FIT CAP

LAND SURFACE 11

L~ CEMENT SEAL

1S/,
AN
-\t

s

5 PORTLAND CEMENT

-~
Sd

(S P
'

-~
W,

-
L -

AN B4

2-INCH DIAMETER THREADED,
& COQUPLED, STAINLESS STEEL
CASING FROM TOP OF SCREEN
TO 2 TO 4 FEET ABOVE GRADE

7~
~1

.-
-
~

42.8 FEET BGL

48 FEET B8GL

™

12-INCH STEEL CASING
SET TO 60 FEET BaL ¥

88 FEET BGL
88.8FEET BGL™ |

Ay
PO Y
d o

.

4

7\ 'r[
[\\:\ <l

(A

8-INCH STEEL CASING
SET TO 103 FEET BGL ¥

:"\:
(XA

¢
2

PL/ 2-INCH DIAMETER , WIRE WRAPPED,
. 10-SLOT (0.010-INCH),

74 FEET ueu.——ct-.,-.
78 FEET BGL >

STAINLESS STEEL SCREEN ..
xa}
@)
3 :|_~_-GRAVEL PACK -
: (GRADE 1 NEW JERSEY) >
90 FEET BGL St m— ; i
90 FEET BGL QariTiGe-: s
Vamsay T yStra A w
N NAYLS S )
108 FEET BaGL " RN I PR Vst 4 R >

NOT TO SCALE
MALL CASINGS PULLED

DURING WELL INSTALLATION

LEGQETTE, BRASHEARS & GRAHAM, INGC.




| GEOPHYSICAL WELL LOG

’ LEGGETTE, BRASHEARS & GRANAM
CONSULTING GROUND-WATER GEOLOGISTS
72 DANBURY ROAD
WILTON, CT. 06897
L4
OWNER Whiteman, Osterman & Hanna DATE _Augyst 10, 1983
LOCATION _Eormer OCC Ruco Division Plantsite DAILLER _R. H. Lauman & Associates, Inc.
' Hicksville, New York REFERENCE POINT __Grade
1 WELL NO._E ELEVATION 129.3 feset above mean sea level
Cable Toal N €60 feet of l2-inch: 70 feet of 8-inch;
[ 28 ORILLING METHOD _Lablelog CASING I03. 3 fTeet of 6-1nch.
i DEPTH DRILLED __103.3 feet HOLE DIAMETER ___6=
't OEPTH LOGGED ___94 feet ‘
DEPTH SCALE 20 faet/inch RAEMARKS Static water level about 54.5 feet
i LOGGED BY John Naso below grade.
L
r GAMMA RAY Geol-
ogist's
i, SCALE: 7.5 counts/second/inch Lag ‘
t TIME CONSTANT: 5 seconds i
! LOGGING RATE: 25 feet per minute
L( Increasing Radiation D
I R DR B e = — = == = =1 -
Mt ——— — T
L ( SR R (g s fpommenty i i (it Syl R R e L :.J
rlo- { o =r s = e e =0i==|=1 . :
RS P S It il g == =S ERE cLAY :
R - ——t—— NresSe | — —— | —— ot
Rl ENSRAS B Vit Bt oo Rt iussmsuy idusetd Bl andtunt P'.":f:.'o'{::?_“.." g B :
L. B I S IR < et s e SILT B
- bl IV it Bl Yo = -
LR — SAND, FINE =
L': — '(,‘_ — — SAND, MEDIUM | 3|
B e\ e _ = SAND, COARSE | =
Tl il =l === == et - =
: PSS RUUVUUS (RUINEE Y |y R Zeas
e See—ter— | B ower
- \"‘:. T T = T - . E ?.5,
s . : B . =
purat o . ] COBBLE
~[ o Zx:};;'_: = R - Baq ¢
e R iy ™ e ot e i L -
e — — =t SCREEN 3
. T Q=== - - il ]
=== | T e pe——— el 1! |} e S
| o == —_— =2ttt Tl === Tl e
- o — — e crm——— | e — —— \, A
== P - - == ’::.\'—J' il il i) o N
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LEGGETTE, BRASHEARS & GRAHAM, INC.
l CONSULTING GROUND-WATER GEOLOGISTS

)

WELL LOG

72 DANBURY ROAD
WILTON, CT. 08897

OWNER LLs
Former OCC Ruco Division

Hicksville, New York

WELL No.__Site F

DATE 5/27/83 PAQE 1 OF 3 pAQES

i BEFYR W FERY ONSCHIPTION
v FROM L To
LocaTioN South end of plant | Grad 0.5 Fill; stones, sand and silt.
J near sump NO. 2 &
- railroad tracks. 0.5] 1.5| sand, silt and gravel; some stains.
J.:::':""“ September 27, 1983 1.5] 5.0| Stones, gravel, fine to coarse sand and. brown
. R. H. Lauman &
i.::t::;' Associates, Inc. silt; no odor. (Bailer sample).
L‘oauuuo Cable Tcol s 7 Sand, fine to coarse; brown gravel and silt;
‘ utTHo® SpITY Spoon
-::::g:o and Bailer i trace clay. (Split spoon).
—R. Lanmeniva
aurLes C. Pricke 5 10 Gravel; stones; fine to coarse, brown sand and
| AMIReD SY——armter20TE T
tumunct above MSL brown silt; no odor, (Bailer sample).
[ L.11 3 4
—— et MST
, CLEVATIONW F-2 131.56 f£t, MSL 10 12 Gravel; fine to coarse sand, and brown to tan
i OF R.P, % 2
[WeLL consTRUGTION VIreTwrapped . .
{ screen stainless steel silt; trace white clay in tip of spoon.
r‘ rTYeq
L 2=inch 10 (Split spoon).
l M —FTT7T.5-67.5 £, bl
N - X" At . . g . . .
trrrme F=2 90-110 ft. bgl 15 17 Sand, fine to coarse; gravel and brown silt.
. Grade 1.
| :‘n:'vu racK New Jersey (Split spoon).
: 2-inch stainless 15 20 Sand, fine to coarse; tan; gravel and stones.
L casine steel
F-1 14 hrs. bailer (Bailer sample). i
! otverosuent 1 he—aizli ‘ |
‘. F=2 5 hrs. airlift| 20 22 Top 6 inches: Sand, fine to coarse, tan and
] SuuPiNG TIST  None gravel. :
'L S ‘% :
Middle 6 inches: Sand, fine to coarse; A
DURATION
r STATIC wATEA FE -ZI 765:SEBE f!t!. ::i brown silt and gravel. =
v ver —
r PUNPING WATER Bottom 6 inches: Sand, fine to medium: some R
LEvEL -
F=-I"T"gpm— w
[. F-2 5 gpm tan to gray silt. §
vIELD
r Sand pack: 80.5- (Split spoon).
'._anunn:
‘ 111 ft.; 71-35 ft, bﬁl 20 25 Gravel, fine to very fine, scme medium:; multi-
: Grout: 80.5-71 ft. bql colored and very coarse to coarse, some
L ¥
' 35 ft.-grade. medium sand; trace brown silt and iron stain.

Discharge = muddy brown.

(Bailer sample).
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Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New Y¢

QOWNER
WELL NO, Site F PAGE 2 OF > pPaAGE

OEPTH IN FEET DESCRIPTION

FROM 70

25 30 Sand, medium to fine, some coarse, angular, tan; and verv fine, some
fine, multicolored, subangular gravel. (Bailer sample).

30 35 Sand, medium to coarse, some fine, tan; very fine to fine multicolored
subangqular gravel and iron oxide nodules; some iron oxide
concretions and brown silt; trace subangqular multicolored cobbles.
Discharge = Orange-brown. (Bailer sample).

35 40 Sand, medium to coarse, some fine to very fine, tan to brown and multi-
colored fine gravel; some gray sandy clay; slight odor. (Bailer
sample) .

40 42 ! Clay, sandy, gray interbedded with fine gray clayev sand and thin (%-inc
band of iron oxide; slight odor. (Split spoon).

40 45 | Clay, sandy, gray and gray silt; slight odor. (Bailer sample).

45 48 8ilt; fine, with some medium and coarse sand; gray clay and iron oxide
stains;islight odor. (Bailer sample).

48 50 $ilt, olive with fine sand and trace clay interbedded with plastic gray
clay and micaceous gray sandy clay; strong odor. (Bailer sample).

S1 Sand, fine to very coarse, silt and plastic gray clay; no cdor.
(Bailer sample).
51.5| 53.5 Sand, fine, silty, brown-gray, and sandy, brown-gray silt; no odor.
- (Split spoon).

50 55 Sand, fine to very coarse and tan silt; layers of fine sand and olive-
Brown silt; trace gravel; some odor. (Bailer sample).

53 60 Sand, fine and tan silt; sSlight "sweet" odor. (Bailer sample).

)] 1) ~Sand, Iine to medium and tan silt; no odor (Bailer sample).

o8

[<1¢] Sand, fine to medium; trace white-gray Silt; no odor. \Bailer sample).



QWNER Whiteman, Osterman & Hanna, Former OCC Ruco , Hicksville, New York

WELL NO, SiteF . PAGES OF3  pagEs
DEPTH IN FERY ’ DESCAIPTION
FRAOM TO
60 |62 Sand, fine to medium; trace white~-gray silt, slight odor. (Bailer sample
62 (64 Sand, fine to medium; white gray; trace silt; very strong odor; no oil.

Discharge = Dark gray-brown. (Bailer sample).

64 |65 Sand, fine to coarse; trace gray silt; strong odor, no oil; (Bailer
sample) .
65 Sand, fine to coarse, olive silt and iron oxide concretions; strong odor.

(Bailer sample).

65 67 Sand, fine to very coarse; fine gravel and olive silt; some gray clay

and sandy gray clay; strong odor. (Bailer sample).

68 | Clay, sandy, gray and fine olive sand; strong odor (Bailer sample).

68 70 Clay, sandy and silty, gray; strong odor, (Bailer sample).

70 82 Sand, clayey and silty, fine, gray, some olive; strong odor.

(Bailer sample).

82 84 sand, silty, fine, olive and grav, runny; strong odor. (Bailer sample).

84 90 Sand, silty, fine, olive and gray, runny; strong odor. (Bailer sample).

90 95 Sand, very fine, subangular and gray silt; few biotite flakes; chemical

odor. (Bailer sample).

95 100 Sand, very fine to fine subangular and gray silt: some muscovite, little

tourmaline(?) (black particles); odor. (Bailer sample). ’

100 110 Sand, very fine to fine, subangular and gray silt; some muscovite and i

{

feldspar; little tourmaline(?) (black particles); strong odor in cla

lumps. (Bailer sample).

JdH

110 | 113 Sand, medium. (Bailer sample).

113 Clay, gray and tan, layers on bottom of bailer.

oo

113 Bottom of borehole.

0ovo
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WHITEMAN, OSTERMAN & HANNA

FORMER OCC PLANTSITE
HICKSVILLE, NEW YORK

CONSTRUCTION
OF MONITOR WELLS AT SITE F

2 STEEL PROTECTIVE
1 " CASING WITH

-

LOCKING caAP

THREAD OR
FR|CTIONE-° FIT CAP

LAND SURFACE *

L~ CEMENT SEAL

-PORTLAND CEMENT

~
A
.
v
1
-
.
/)
~
14

-
N

: 1 }] 2-INCH DIAMETER THREADED,
NS o COUPLED, STAINLESS STEEL
CASING FROM TQP OF SCREEN
TO 2 TO 4 FEET ABOVE GRADE

el B
A)
’
]
\
-
=y
-7~

-y
~

4
~a

38 FEET BGL

.

47.8 FEET B8GL

1 :
12-INCH STEEL CASING
SET TO 80 FEET BaL¥*

87.8FEET BGL

71 FEET B8GL "'::,’“ -~ °s'g'¥°r"os§%s"r%§sr'%%u -
X :
2] 8~INCH STEEL CASING
3 SET TO 113 FEET BGL %
b.\/i’: i
lb‘ﬂ ': B
80.5 FEET BQL ———————pt .5} st L]

47 __ 2-INCH DIAMETER , WIRE WRAPPED,
10-8L0T (0.010~-INCH),
STAINLESS STEEL SCREEN

80 FEET BGL

3 )

. GRAVEL PACK 5

" (GRADE 1 NEW JERSEY) a

110 FEET BGL J22%d mm .
111 FEET BGL—1 S
[

N

NOT TO SCALE 3

#ALL CASINGS PULLED
DURING WELL INSTALLATION

LEGGETTE, BRASHEARS 4 GRAHAM, INGC.



GEOPHYSICAL WELL LOG

2
LEGGETTE, BRASHEARS & GRANHAM
CONSULTING GROUND-WATER GEOLOGISTS
72 OANBURY ROAD
- WILTON, €T 06897
i OWNER Whiteman, Osterman § Hanna DATE _Qctober 5, 1983
v~  LOCATION _EFormer OCC Ruco Division Plantsite DRILLER _R. H. lauman & Associates, Inc.
: Hicksville, New Yark REFERENCE POINT _Land Surface
WELLNO._E ELEVATION _129.8 feet above mean sea level
7‘ DRILLING METHOD __Cable Tool CASING l2-inch to 50 feet: 8~in 70
=-3inc o set.,
. DEPTH DRILLED 114 fest HOLE DIAMETER _S~inch (] ing)
OEFTH LOGGED 112 feet
OEPTH SCALE 20 feet/inch REMARKS _Static water level is about 54 feet
d.  LoGgeD BY Cintra Fricke below grade.
[ SAMMA RAY Geol-
oqist'q
SCALE: 10 counts/second/inch Log
T TIME CONSTANT: 3 seconds
§.. LOGGING RATE: 21 fest/minute
r Increasing Radiation D
N E— = T et el B e
T E == 3
= ! — ==
*iv o e = = = CLAY -
N | - rar e | —— | —
- === ===
U el ot hmpal It prwd e SILT -
T e === . ]
} L jEIo == SAND, FINE =
—_ \ P SO S - . -
T = === SAND, MEDUM | =
I(:[ SAND, COARSE |
CEEEEEE GRAVEL -
1 = = — -
e Y] cossLE -
O = - SCREEN
P A= = SETTING -
. m e | —— | — ——— ] - - —— — . -y
- | — —— ] cm— - - - ——— q
A = ot enenng Sussipuad Sulleutund piuinin
feian — — d — bt Sndd f=)
—— —_— iy fapnend Ruterult o
R B - ol B T
ST S B — . ==tz ] T S
o —— —— - < m— o | | ——— -
sl R N = - —1 = &>
1 === >
I~ = — o e o — . [ T A SRR SRR
el vt Enindl faneeg ::;_""_: jnn— e R NN Sviiing (USSR Sl
-




" LEGGETTE, BRASHEARS & GRAHAM, INC.
I CONSULTING GROUND-WATER GQEOLOGISTS

WELL LOG

72 DANBURY ROAD
WILTON, CT. 08837

OWNER Whiteman, Csterman & Hanna
Former OCC Ruco Division
Hicksville, New York
WELL NO. Test Boring F
DATE 1/16/84 PAgE 1 OF 2 PAGES

OESCRIPTION

L FROM 70
LocaTIoN Bottom of sump no. P Top h-inch of sump bottom is a dry grav filter
i southern most corner
RE of plant. cake; &~inch to l-inch is brown=-stained
‘ :;:‘,uu. July 19, 1983 sand; l-inch to 2-inches is clean sand and
J R. H, Lauman &
ey Associates, Inc. gravel.
P
‘ aniLLInG Cable tocol - 6 inch 1 2.5| sand, fine to coarse; gravel and silt; brown;
wETNGD
" ~ Split Spoon
L aeTnoe” and Bailer. (Top 6 inches stained dark, bottom has clea
‘: — XK. Lamonica &
Sausies J. Naso appearance); strong odor. (Split spoon).
*XAMINGD l'_—.&?a T
REFERENCE {(sump bottom) 0 11.5| Ssand, fine to very coarse; gravel; stones (to
rowr 1I3.9 It.
;“:t‘:"““ above MSL 3=inches); brown; slight odor. (Bailer
' JELL G‘O;CTIUGYIOC
scasan None sample) .
TYPR
11.5; 13.3 Sand, fine to coarse; gravel; trace of silt;
DA, SLOT NO.
brown; some black staining; mild edor.
setTing
5 omAvEL PACE {Split spoon).
128
13.5) 15 Sand, fine to coarse; gravel; brown; very slight
Casing
odor. (Bailer sample).
. DEVELOPMANRT
15 17 sand, fine to coarse; with some brown silt and
fFuumine TaeY a trace of gravel; no odor. (Split spoon).
i oATE
- 17 20 Sand, very fine to coarse; some gravel; dischugﬁ
BURATION VX 39 TE
- TOX. . . .
.,:,..: watan bgi o: grade. is dark gray, getting darker with depth;
Y §
t &3
PUNPING WATER black stones causing color.
= LeVEL
20 22 Sand, fine to medium, and silt, with streaks of
TIELO.
- 6 inch casing gray clay; some odor. (Split spocn).
; MEMANRS: s
s removed and hole 22 25 Sand, very fine, gray, with gray silt and clay.
T grouted to surface. (Bailer sample). 2
T’ 0 S
Q)
Q
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Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New York

QWNER

Test Boring F PAGE 2 Qe 2 PAGES

WELL NO,

DESCRIPTION

OEPTH IN FERT
FROM T0
25.8| 27.8 Sand, very fine, gray, with gray and yellow silt and clay. (Split spoon).
28 30 Sand, very fine, gray, with gray silt and clay. (Bailer sample).
30 32 Sand, very fine to medium, light gray to white; trace of silt. (Split
spoon) .
32 35 Sand, very fine to fine, with medium sand, tan to white: silt and clay,
gray and white. (Bailer sample).
35 37 Sand, very fine to medium, gray; trace of gray silt and clay; slight
odor. (Split spoon).
37 40 I Sand, very fine to medium gray:; silt; clay, gray to dark gray. (Bailer
i sample) .
40 45 Sand, very fine to medium, gray; water discharge was foamy and had

slight odor.

100 Duu

vovy
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PROPOSED HICKSVILLE PLANT GROUNDWATER STUDY

A study of the groundwater and certain soils at the Occidental Chemical
Corporation's former Hicksville plant (Hicksville, Long Island, New York) is
being planned. The work will be divided into two tasks, s;mp1ing and
analytical. The requirements for both of these tasks are outlined in this
document to aid in the estimation of the cost of the program. '

1.  SAMPLING

Sampling will be performed by a two-person team with experience in
environmental sampling. The senior member of the team will be responsible for
complete documentation of sampling which will be kept in a field notebook with
bound pages, appropriately dated and signed. The sampling team will be
responsible for supplying proper sample containers, the filtration of water
samples, for the preservation of all samples and performing any tests required
in the field. The team also will maintain chain of custody records for all
samples until they are shipped to the analytical laboratory.

Twelve (12) well sites will be sampled for water and samples of soil will
be taken during the construction of six (6) of these wells. Six (6) of &hese
wells will be screened at the 50-70 ft. depth and six (6) will be screened at
the 80-100 ft. depth. Additional soil samples will be taken at 4 to 7 other
sites during the same time that the wells are being constructed.

Groundwater Details
Wells will be sampled after pumping at least four volumes of the well

casing, or until the well has been completely evacuated, whichever comes
first. Placement of the pump inlet tubing should be such as to assure that
the water in the casing will be exchanged with fresh water from the aquifier.
Pumping and sampling will be performed using a peristaltic, centrifugal or gas
1ift pump which contain materials of construction shown not to compromise or
contaminate the sample in any way. Samples for volatile organics will be
taken by bailing after the well has been purged. With the exception of the
Group A compounds, all water will be pressure filtered using a 0.5u pore size
“Teflon" membrane filter and placed into an appropriate sample container.
Group A compounds will be taken and analyzed as unfiltered samples (after any
solids have separated by settling or mild centrifugation). The sample must be
properly preserved as noted in Table ] and stored at 4° ¢ until analysis.
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Detailed preservation techniques are noted in reference (1). Conductivity and
pH measurements will be made on unfiltered samples in the field.

Soil Details

Soil samples at well sites will be taken during well construction at
approximately five (5) foot intervals in the unsaturated zone. A 2"x24" split
spoon driven in advance of the auger will be the mode of sampling. The top
six (6) inches of the split spoon sample will be discarded in all cases and
the remainder will be placed in a suitable size glass jar with a “Teflon"
lined screw cap. All soil samples will be cooled to 4°C for transportation to
the laboratory. It is expected that separate samples (using special precau-
tions to avoid loss of volatiles) will be taken for volatiles analysis.

Soil samples in the Therminol handling area will be taken by continuous
split spoon sampling to a depth of approximately 6 feet. The initial sampling
will be at the center of the handling area and 10 feet from the center in
three radial directions. If contamination is found in the initial samples,
additional sampling will be required to define the area of contamination.

Sampling Cleanup
Cross contamination between sites for either water or soil sampling must

be avoided. This can be done either by dedicated pumping equipment for water
or by rigorous clean up between sites (for water) or samples (for soil).
Details on the procedures to protect sample integrity should be provided.

11. METHODOLOGY
Table 2 contains the groupings of those compounds which must be

determined in the samples. The required detection limits are also included.

Groundwater
Vo R Group A. EPA Method 624 i{s required using GC/MS for quantitation,

Styrene has been included as per the attached memo (Simon, N., September 29,
1982).
sothaletsy Group B. EPA Method 625 fs required using GC/MS for quantitation. MOCA
Ja “has been included as per the attached memo (Simon, N., September 29, 1982).
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ﬁgiitu/ Group C. EPA Method 608 is required using GC/EC for quantitation.
4Ah1ff;)'5r°“2 D. The required EPA Methods are listed in Table 1I.
\\;s;yi’i w -
Soil

VoR Group A. The required method is a modification of a Midwest Research

Report (5). The specific modifications of this method are found
attached report (Simon and Johnson, August 16, 1982).
GC/MS.

Baas riskd Group B.
ph

in the
Quantitation will be by

The soil will be prepared by obtaining an aqueous extract of
the soil using the EPA's EP Toxicity digestion procedure 2. The aqueous
extract will be analyzed using EPA Method 625 and GC/MS for quantitation. The
limits of detection stated in Table II are based on the limits for the aqueous
extract using Method 625 and related back to the original soil sample.
4rochle Group C. The required method is that described in Reference (3). In
cases of interferences from organochlorine pesticides, an additional clean-up
procedure, as outlined in Section 9C of the same manual, will be considered.
Quantitation will be by GC/EC. NOTE: Due to the nature of the program,
(:) special priority should be given these samples to obtain the most rapid
turnaround possible. Please state what this will be.
Azhﬁi‘° Group D. The required EPA procedures listed in Table II will be carried
S Out on an aqueous extract of the soil obtained by using the EPA's EP Toxicity
digestion procedure (2). The parameters of pH, conductivity COD and TOC will
not be required for soils.
The USEPA Methods defined above may be modified in your proposal if valid

technical reasons exist. In all cases, your proposed methodology must attain
the expected detection limits and be fully documented.
any non-tPA methods must be made.

Full verification of

100 DdHd
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II11. QUALITY ASSURANCE

As a general rule, EPA practices outlined in Reference (4) will be
followed. In particular, the following QC procedures will.be }equired for
every batch of samples or at a minimum of every ten samples:

(1). Replicate sample analysis as randomly selected by the

contractor with approval of the project liaison.

(2). Recovery of all analyzed compounds at two to three
times the detection limit using laboratory distilled
water,

(3). Recovery of spikes made to a sample selected by the con-
tractor with approval of the technical liasion. Spiking
will be done for all analyzed compounds at a level which
approximately doubles the concentration found in the
sample. In samples where compounds of interest are not
detected, spiking must be at levels not exceeding two to
three times the detection limit,

(4). Reagent and method blanks.

A1l standards used for quantitation must be traceable to a verified
standard; that is, a compound whose purity has been determined by at least two
different analytical procedures. A linearity of detector response for each
compound must be demonstrated by generation of a linearity curve containing
five concentrations of that compound. All sample calculations must be made
from responses which fall within this linear range. During the course of the
analysis, standards must be interspersed at frequent intervals to check the
calibration. The preparation of all standards including purity verification,
dilutions, linearities, etc. must be recorded in the bound notebook.

Samples and extracts must be retained and properly stored until time of
disposal. After acceptance of the final report by Occidental, the contractor
must request and receive permission prior to disposing of samples.

Records containing all relevant data must be easily accessible and kept
for a specified period of time as determined by Occidental's technical
liaison. These records must include all logbooks, workbooks, worksheets,
graphs, charts and/or any records of pertinent nature relating to this study.
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A1l chromatography scans must remain connected in the sequence in which they
were generated, i.e., no scans shall be cut, torn or otherwise removed from
the body of the chromatographic data attached to it. .

The final report must include sample identification information, methods
used, analysts, and all samples and quality control data. The calculated data
must include units of concentration and limits of detection given with the
proper significant figures. In cases where compounds are not detected at or
above the stated detection limit, the reporting protocol will be NDx where x
is the required detection limit. An assessment of analytical precision and
accuracy must also be stated.

The contractor will designate a project manager who has direct responsi-
bility for the technical aspects of the study. The project manager will be
available for detailed technical reviews during the course of the program.

111. QUOTATION AND TECHNICAL PROPOSAL

One technical proposal should cover the complete sample program outlined

above. It should contain the following:

(1): Documented methodology for each analysis.

(2). Detailed procedures for and the cost of sampling. Also,
the precise number, size and type of samples required
from each sampling point to allow the contractor to do
all the analyses which may be necessary i.e. spikes,
duplicates, etc.

(3). Timing for completion of analyses after receipt of
samples. To include issuing of preliminary (verbal)
and final (draft) reports.

(4). A separate cost estimate broken down by analysis and
sample including necessary development work.

(5). An estimate of timing starting from receipt of samples
to when a report including documentation, QA/QC and
results can be expected.

00 DyH

0Zwo



-6-

One quotation should be submitted separately and cover the complete
program. Included in the quotation should be the cost broken down by analysis
and sample. ;

The technical proposal and quotation should be sent to our attorney,.who
will also refer any questions to the appropriate technical personnel.

John Hanna, Esq.

WHITEMAN, OSTERMAN AND HANNA
99 Washington Avenue

Albany, New York 12210
PHONE: 518/449-7600

DATE:

PREPARED. BY:

Daniel R. Thielen
Sr. Research Chemist
Central Sciences

Richard G. Badger

Sr. Research Chemist
Central Sciences

/3b
03/02/83
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PRIVILEGED & COLFIDENTIA!
ATTO,...cY-CLIENT COMMUNICATION PREPARED, KT 83713

T A e

OF LEGAL COUSEL IN CONTERPLATION CF LITIG 5420

TAEBLE
FRESERVATION METHODS - UWATER

FARSMETER FRESERVATION METHOD
VOLATILE ORGANICS A°C
BEASE/NEUTRAL NRGANICS acr
©CE'S il .
NITRATES 2ML W, SO, FER LITER AND 4°C
SULFATES 4°C
CADHIUM® ADD {:1 REDISTILLED HMOy TO FHW OF (2
MERCUKY 4 [} [ . . . . . .
KAR TUME ¢ e . e
COFFEA. [ ] [ ] [ ] L] [ ] [ ] [ ] .
LEAD Py [ ] [ ] [ ] L] [ ] [ ] [ ]
ZInC e . ’ ooy
cop * ADD SULFURIC ACID TO FH OF <12 &l a°C
ToC ADD MW, 50, OR HCL TO FH OF (2 AND 4°C
ERCNOLICS A0D M, PO, TO FH OF ¢4, ALD 1G7L GF

[
CUS’t-‘ .. AND &°C
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Taw £ 2 ATTORHEY-CLIENT COMIMAUNIC ~'ON PREPARED AT THE REquisT

GROUP 4 GF LEGAL COUNSEL IN Cu..iEMPLATION OF LITIGATION
VATER SOIL
VOLATILES FRACTION DETECTION LIMIT(UG L) DETECTION LIMITING/O)
TETRACHLORDETHYLENE 10 100
TRICHLORDETHYLENE 10 100
DICHLOROETHYLENE 10 100
TOLUENE 90 100
VINYL CHLORIDE s . 100
STYRENE 10 100
CROUF B
UATER SO1IL
DASE NEUTRAL FRACTION DETECTION LIMIT4UG/L) DETECTION LIMITING/C)
PISI2-ETHYLHEXYLIFHTHALATE 9 100
PUTYL HENZYL FHTHALATE 10 100
DIETHYL FHTHALATE 10 100
DIMETHYL FHTHALATE 16 100
DI=-N=aBUTYL FHTHALATE 10 100
DI-N=QCTYL PHTHALATE 16 100
nOCA (3,.3'=DICHLORD-4,4"'=
DIAMINODIFRENYLMETHANE) a3 250
CrRour C
BATEX ’ SO1IL
AROCHLOR FRAZTION DETECTION LIMITIUG/L) DETECTION LIMITING. S
ARDCHLOR=101¢ 10 100
ARDCwL OR=4 22 10 190
ARCIWL OR-1222 10 100
ACCHLOR-1242 10 100
ARCTH_DOR=1248 10 109
AEOCW_NE =128y 10 199
&ROCHL0R~1240 10 10¢
CROVF D
WATES aND SCCL
OTHER FARAMETERS DF TImum R&aNGE USEFA NETHOD $
NITRATES 0.1 70 2.5n0C wNO -n/LITER 2.4
SULFATES 3 TC 4Co mS S0 LLITER 17s
Caomiyme 0.C% T0 2 mG/LITER 213.1
mERCURY® 3C.2 UC/LITER 43,1
| YIS R L 1 70 20 mL/LITER 208.¢
crerge® 0.2 108 mS/LITER ::o.;
LE&D . S TO 109 UG/LITER 239.2
21T 0 0.C% T0 1 mG/LITER o899
CANDUCTIVITY .- 120.1
(X0 o 130.‘
4 20 T0 0% mGC/LITER 410.4
™"ms Y MG/LITEA 418,14
SwmitSLICS 'S UG- LITER 420

® = TUE DETECTION LIMIT IZ BRAZED ON TWE ANALYSIS OF AN AQUEDUS
EXTHACT AnD RELATED BACK TO TWE ORICINAL WEICHWT OF THE SOIL.

oo « TME DETECTICN LIMIT IS K&SED On THE ANALYSIS OF THE WATER
OFTAINED FaOm THE &AQUEDUS EXTRACTION OF TH- SCIL(EP TOX).
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e MEMO
Occidental Chemical Corporation

Ressarch Center

To A. F. Weston Date _September 29, 1982
From N. Simon

Subject __GC/MS Analysis of Styrene, Moca, Phthalates and Five
Yolatile Organics

COPIES: D. Johnson, P. Skotnicki, R. Badger, TIC

I. SUMMARY

The EPA Priority Pollutant Method for base neutral organics was extended to
include styrene and 3',3'-dichloro 4,4'-diamino diphenyl methane (MOCA). Standard
curves were generated and extraction efficiencies calculated. Detection limits
were set at 10 ug/L for styrene and 25 ug/L moca. The volatiles analyses could
also be used to analyze for styrene and appears to be the preferred method.

A. Extractables

1). Instrumental Parameters

Gas Chromatographic Conditions (Finnigan 96100)

Column - 15 m DB5-NB fused silica capillary (J&W)
Carrier - Helium 15.0 psi

Injector‘Temperature - 275°%

Injection - Grob, 60/1 split after 60 seconds

Detector Temperature - 275%

GC/MS Interface - 265°-275°%¢

Column Program 1) - 20° to 250° at 10°/minut8 after a 1 minute

hold at 20°, hold at 250° for 20 minutes.
2) - Without styrene - 50° to 250°.

Mass Spectrometer Conditions (Finnigan 4000)

Instrument - Finnigan 4000 GC/MS interfaced with an Incos Data
Acquisition System =
Source Parameters - 85°. Electron Impact Source with 70eV ionizing &
electrons >
2
EM Volts - 1380 volts
=
Scan Parameters - Total scan sequence - .5 second consisting of >
acquisition during .45 second up scan, .05 o

second hold at bottom. Mass range scanned
350-45 .
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2). Sample Preparation

for the base neutral extraction, one liter of sample was adjusted to pH 11 with
6N NaOH; extracted three times with methylene chloride according to EPA protocol;

dried through a sodium sulfate column; and concentrated to 5 m] using a Kuderna-
Danish evaporator and nitrogen.

An internal standard, deuterated phenanthrene was added 15 minutes prior to
the analysis.

3). Standard Preparation

A stock solution containing the six phthalates was purchased from Supelco.
Styrene and MOCA standards were prepared in-house. The standards were prepared to
give 1,5,10 and 20 times the detection limit. The detection limit for MOCA was set

at 25 ug/L to give a relatively equivalent response when compared to Styrene and the
phthalates at 10 ug/L.

4). Extraction Efficiencies

Since the method has routinely been used for phthalates it was only necessary
to verify its efficiency for styrene and MOCA. Three blank water samples were
spiked at 10X the detection 1imit, extracted and analyzed by the method noted above.

% Recovery

____Styrene ___ MOCA
Sample Day 1 Day 2 Day 1 Day 2
20832 51 58 72 88
20833 74 60 79 85
20834 88 74 69 83

The ions used to identify and quantitate were m/e 266, 268, and 131 for
MOCA, and m/e 104, 102, 51 for styrene.

(B). VOLATILES

Extending Method 624 to include styrene.

(see Page 3 for Volatiles)

—— ——— ———— = = =
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(B). VOLATILES

1) Instrumental Parameters

Page 3

Purge and Trap Conditions

(Tekmar Liquid Sample Concentrator-Model LSC-2)

Plumbing

Trap Column

Purge

Desord

Sample Size

Hard plumbed from trap effluent to the GC
flow controller via a 1/38 inch 0.D. copper
line

12" x 1/4" stainless steel tubing packed

with TenaxOSO/BO mesh., Baked after each

run at 250~ for 20+ min.
12 minutes at 30 cc/minute
4 minutes at 195°C

5 ml transferred by Blenco gas/liquid
syringe

Bas Chromatographic Conditions (Finnigan 9610)

Column

Carrier
Injector
GC/MS Interface

Column Program

Instrument
Source Parameters

Manifold Temperature

Electron Multiplier
Scan Parameters

Mass

8 foot by 1/4 inch (2mm [.D.) glass
packed with 0.1% SP-1000 on Carbopack C

Helium at 30 cc/minute

180°%

250°

50° for purge, gesorb and three minutes

after desorb, § /min. to 180"; held for
30 min. at 180

Spectrometer Conditions

Finnigan 4000 GC/MS interfaced with an
Incos Data Acquisition System

260°. Electron Impact Source with 70 eV
fonizing electrons

900
1080 volts

Total scan sequence of 2 seconds consisting of
data acquisition during 1.95 sec. up scan, 0.05

sec. hold at bottom. Mass range scanned 45-270.

100 OdH
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2. Standards

The standards used were supplied by Supelco and are described as "Standards
for EPA Consent Decree Protocol". They are further referenced to (I.F.B.
No. WA77-B133, Appendix B, Sampling and Analysis for Priority Pollutants,
US EPA). A solution of styrene at the same concentration as the above stan-
dards, was prepared in the lab.

Bromochloromethane, 2-Bromo-l-chloropropene and 1,4-dichlorobutane were used
as internal standards.

The stock solutions, as received from Supelco, were stored in a freezer. Dilu-
tions were stored in the refrigerator in 15 ml hypovials until one hour before
analysis. Standards were prepared to give concentration levels of 10 ug/L

(50 ng injected) and 100 ug/L (500 ng injected). An additional standard at .

25 ug/L (125 ng injected) was analyzed to verify linearity. Internal standards
we;e pregared at 20 ug/L; 5 ul (100 ng injected) was used to spike each standard
and sample. )

Standards were stored in the refrigerator until one hour before analysis.

Standards were poured into a 5 ml syringe; the volume adjusted; the needle re-
moved and 5 ul internal standard added immediately before injection into the
Tekmar. . ,

Standards could be prepared by weighing pure materials into methanol instead of
using the commercial mix since only five of the priority pollutants are required:
perchloroethylene, trichloroethylene, trans-1,2-dichloroethylene, toluene, and
vinyl chloride. It should also be noted that the required detection limit for
VCM is 5 ug/L while the detection limit for the other volatile components is

10 wg/L.

3. Results and Discussion

The EPA Priority Pollutant base neutral method can be extended to include styrene
and MOCA. The chromatogram following (Figure 1) demonstrates the relative reten-
tion times of styrene and MOCA compared to the phthalates.

It seems preferable to analyze styrene with the volatiles rather than tne extrac-
tables for a number of reasons: The gas chromatographic oven will not need sub-
ambient conditions to separate styrene from the solvent (see Figure 2); loss of
styrene will not be a problem; a narrower range of internal standards will be
acceptable, styrene carryover will be limited in the volatiles analysis, etc.

The RIC's from the analyses (Figures 1,2,4) and the mass spectrum of MOCA (Figure 3)
follow.

] -
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RIC
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MASS SPECTRUM
087317682 15:22:00 + 21127

SAMPLE: PHTHALATE STYRENE MOCA STDS
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To:

August 16, 1982
R. Hall

From: N. Simon, D. Johnson

Distribution: P. Skotnicki, A. Weston

Reference: GC/MS Analysis of Soil Samples for Volatile Prior1£y Pollutants

I1.

Summary

This report summarizes the GC/MS sample preparation and analyses of six soil
samples taken at the Arecibo facility on 8/ /82. The methodology used was as
developed for the EPA. It is considered semi-quantitative because of variances
in the sampling, sample handling and the sample matrix.

Sample 00003 (STP Plant across from PRC/sewer bottoms in sewer dumping spot #5)
was the only sample where priority pollutant volatile organics were detected at
greater than 10 ug/L. The compounds found were benzene, toluene and chlorobenzene.
Vinyl chloride, 1,1-dichloroethylene, trans-1,2-dichloroethylene and trichloro-
ethylene were not detected in any of the samples. Toluene was only detected in
00003. Non-volatile priority pollutants found were xylenes in sample 00003 and
dichlorobenzene in 00092.

Experimental

The EPA priority pollutant method is described in Special Report No. 1 "Develop-

ment of Analytical Test Procedures for the Measurement of Organic Priority Pollu-
tants in Sludges and Sediment”, published June 26, 1979 under contract No. 58-03-2695,
MRI Project No. 4583-A. The only significant deviation from the published method

was the use of a larger sample to give a lower detection limit.

A. Instrumental Parameters

Purge and Trap Conditions
(Tekmar Liquid Sample Concentrator-Model LSC-2)

Plumbing - Hard plumbed from trap effluent to the GC flow
controller via a 1/8 inch 0.D. copper line.

Trap Column

12" X 1/4" stainless steel tubing packed with
Tenax 60/80 mesh. Baked after each run at
2509 for 20+ min.

Purge - 12 minutes at 30 cc/minute

Desorb - 4 minutes at 195°C =
@]

Sample Size - 0.5g in 5ml distilled water
]
o]
(=]
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Gas Chromatographic Conditions (Finnigan 9610)

Column - 8 foot by 1/4 inch (2 mm 1.D.) glass. packed
with 60/80 Carbopack C/0.2% CW 1500

Carrier - . Helium at 25 cc/minute

Injector - 180%C

GC/MS Interface 250°

Column Program 50° for purge, desorb and three minutes after

desorb; 8%/min. to 180°; held for 30 min. at
1800

Mass Spectrometer Conditions

Instrument - Finnigan 4000 GC/MS interfaced with an Incos
Data Acquisition System

Source Parameters- 260%, Electron Impact Source with 70 eV
jonizing electrons

Manifold Temperature- 90°
Electron Multiplier- 1330

Scan Parameters - Total scan sequence of 1 second consisting of
data acquisition during 0.95 sec. up scan,

0.05 sec. hold at bottom. Mass range scanned
45-180

B. Sample Preparation

The sample for each site was received in a wide mouth glass quart bottle
with a teflon cover. (There was considerable head space in each bottle).

One half ml. (~ 0.5g) was transferred, using a tipless disposable pipet, to

a Tekmar tube. Five mls of distilled water and 5 m! of an internal standard

solution were added. The tube was immediately attached to the Tekmar and
purged.

Since the samples did not appear to be homogenous and since there was one
to three inches of headspace, the 0.5m1 aliquot was taken from the bottom
half of the bottle and each sample was analyzed in duplicate.

The samples were refrigerated until one hour before analysis.

100 Od¥d
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C. Standards

The standards used were supplied by Supelco and are described as "Standards
for EPA Consent Decree Protocol”. They are further referenced to (I.F.B.

No. NA§7-8133, Appendix B, Sampling and Analysis for Priority Pollutants,
Us EPA).

Bromochloromethane, 2-Bromo-l-chloropropene and 1,4-dichlorobutane were
used as internal standards.

The stock solutions, as received from Supelco, were stored in a freezer.
Dilutions were stored in the refrigerator in 15 ml hypovials until one

hour before analysis. Standards were prepared to give concentration levels
of 10 ug/L (5 ng injected) and 100 ug/L (50 ng injected). An additional
standard at 50 ug/L (25 ng injected was analyzed to verify linearity. In-

ternal standards were prepared at 20 ug/L; 5 ul (100 ng injected) was used
to spike each standard and sample.

Quality Assurance

A1l six samples were analyzed in duplicate. A blank was prepared using 1/2 ml

of soil and 5 mls of distilled water. The blank was analyzed each day to verify
the absence of sample handling contamination. Three spiked samples were prepared
at 10 or 20 ug/L, two from the lab blank and one an actual sample.

Linearity was verified with a three point curve (10, 50 and 100 ug/L) and a three
component internal standard was added to each sample and standard.

The significant amount of headspace and the non uniformity of each sample limits
the quantitative conclusions that normally could be assumed with the rigorous
quality assurance protocal. Sample 00003 was the most obvious example; a

mixture of soil and black sludge that was impossible to accurately reproduce
in the transfer.

Results and Conclusions

The results are listed in Table 1. % recoveries from the three spikes are listed
in Table 2. Chromatograms of each sample follow the tables.
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TABLE 1

RESULTS SUMMARY

C.S. Log # 20811 20812 20813* 20814** 20815 20816
Sample 1.D. 00061 00002 00003 00092 00090 00062
Chloromethane ND ND ND ND ND ND
Bromomethane ND10 ND]O ND10 ND10 NDyq ND]O
Vinylchloride NDyq NDyq NDyq ND10 NDy Dy g
Chloroethane ND50 ND50 NDgq "DSO NDg ND50
Methylene Chloride NDyq NDyg NDyq Ny g NDyq NDy4
Trichlorofluoromethane ND ND ND ND ND ND

1.1-Dichloroethylene NDyq NDyq NDyq NDyq NDyq NDyq
1,1-Dichloroethane NDy0 NDyg ND1g NDvo NDyg NDyg
Trans-1,2-Dichloroethylene ND10 ND10 ND10 ND10 NDIO ND]O
Chloroform ND10 ND10 ND10 ND]O ND10 NDqgq
1,2-Dichloroethane NDyq NDyq NDyg NDyo NDyq NDyq
1,1,1-Trichloroethane ND-l0 HDqq NDqgq NDIO ND10 ND]0
Carbon Tetrachloride ND50 "DSO ND50 "950 ND50 NDg
Bromodichloromethane ND10 NDIO NDy g NDyq NDyo NDy o
1,2-Dichloropropane ND10 ND10 ND10 “DIO ND]0 ND10
Trans-1,3-Dichloropropene ND10 ND]O ND1O ND10 N010 ND]O
Trichloroethylene ND10 NDyq ND10 Dy g ND10 NDy g
Dibromochloromethane HDIO ND10 NDyo NDq g ND;q M0y
Cis-1,3-Dichloropropene NDIO ND10 ND10 NDyg ND.Io ND]O
Benzene ND10 ND.lo ND]0 NDyo HD]o ND]O
Bromoform ND50 ND50 ND50 NOg, NDSO NDgq
1,1,2,2-Tetrachloroethene N010 NDyq N010 NDyg NDyq NDyq
1,1,2,2-Tetrachloroethane HDyq NDlO ND1° NDI0 NDyq ND1o
Toluene NDyq NDyq 19 N NDyo NDyg Nig
Chlorobenzene ND1o ND1g 134 66 ND; g ND10 NDqo
Ethylbenzene NDyq NDyo NDyo NB1g NDy o NDyp

* Xylenes also detected

** A significant amount of dichlorobenzene was detected
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TABLE II

% RECOVERY FROM SPIKED SOIL

Blank 8lank 20811-00061

D.L. Soil Soil Sofl

ug/L 2 10 ug/L @ 20 ug/L @ 20 ug/L
Chloromethane No std. ND ND “ND
Bromomethane 10 136% 103% 110%
Vinylchloride 10 103 105 117
Chloroethane 50 ND ND 123
Methylene Chloride 10 143 161 550*
Trichlorofluoromethane std. ND ND ND
1.1-Dichloroethylene 10 108 105 103
1,1-Dichloroethane 10 102 92 114
Trans-1,2-0ichloroethylene 10 100 94 m
Chloroform 10 106 97 100
1,2-Dichloroethane 10 140 100 110
1,1,1-Trichloroethane 10 109 102 121
Carbon Tetrachloride 50 ND ND ND
Bromodichloromethane 10 105 10 115
1,2-Dichloropropane 10 147 103 84
Trans-1,3-Dichloropropene 10 90 78 148
Trichloroethylene 10 84 76 95
Dibromochloromethane 10 82 98 101
Cis~1,3-Dichloropropene 10 143 100 110
Benzene 10 96 88 105
Bromoform 50 M0 ND ND
1,1,2,2-Tetrachloroethene 10 158 155 144
1,1,2,2-Tetrachloroethane 10 83 74 67
Toluene 10 125 138 580*
Chlorobenzene 10 94 85 105
Ethylbenzene 10 108 98 124

* It can reasonably be assumed that the large recovery is contribution

from the sample #20811 - identified as 00061.
was found in the unspiked sample.

However, neither compound
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RIC DATA: 20811 #1838 SCANS 1 T0 1300
88/12/82 11:26:00 CALI: 0812DJ #2
SAMPLE: SOIL SAMPLE #4 TANK TRUCK DISPOSAL PIT

RANGE: G 11,1376 LABEL: N O, 4.0 QUAN: A O, 1.07339552 u2e 3

110848
I.S FIGURE 1

Log # 20811

Sample #00061

PRC STP Plant across street/
soil sample #4 near tank truck
disposal pit

3.5 1027
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R “' LD [ L ‘ h J
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RIC DATA: 20812 #1 SCANS 1 70 1300
08/12/62 13:13:00 CaLl: 08120J #2

SAMPLEs 00082 PLYWOOD PLANT ACROSS FROM PRCEG/ SURFACE SAMPLE 3*
RANGE: G 1,1337 LABEL: N O, 4.0 QUAN: A 0, 1.078869553 U2 3

15 110464

Figure 2

Log # 20812

Sample # 00002

Plywood Plant across from
PRC #6/surface sample 3"
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SCAN
3120 6:40 10:00 13:20
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RIC DATA: 20813 &1 SCANS 1 TO 1494
08/12/82 13:49:00 CALI: 08120 #2

SAMPLE: 00083 STP PLANT ACROSS PRC SEWER BOTTOMS IN SEWER DUMP SPOT 45

RANGE: G 1,1494 LABEL: N 0, 4.0 QUAN: ﬁ?sg. 1.6 BASE: U 290, 3

! 108.6+ I.S. Figure 3 36668
Log # 20813
Sample # 00003
STP Plant across from PRC/sewer
bottoms in sewer dumping spot #5
1156
le.g. I.S.
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RIC ! s 3
N H =
Q o)
L
(o] =
6 §
= ‘©
(9] (4]
1362 2
. @
%
o v 1436
: @
c "c-' 3
~ S
2 s ‘
= 124 a 1090 1235
U ,QK L 7464 619705 (\ 961 _L_A__J__
Cé‘ T 3?’_ @" v ‘- . | ' Y ‘ﬁ T T 1
200 400 600 - 800 1060 1200 1400 SCAN

320 0140 10:00 13120 1R:4Q 7000 2770 T



1%.01

O

RIC DATA: 20814 #1 SCANS 1 TO 1831

08/12/82 14:24:00 CALl: 08120J #2
SAMPLE: 00092 PRC STP PLANT ACROSS ST.SOIL SAMPLEW3 8"DEEP INSIDE STP FR
RANGEs G 1,1851 LABEL: N 0, 4.0 QUAN: A 0, 1.8 BASE: U 2103.033

4975510
dichlorobenzene

Figure 4

Log # 20814

Sample # 00092

PRC STP Plant across street/
soil sample 8" #3 deep inside
STP fence front
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RIC DATA: 20815 81 SCANS 1 TO 1300
08/12/62 14:57100 CaLl: €8120J 82
SAMPLE: 00099 PRC PLANT SOIL SAM. 82FRONT OIL STOR. TAMK
RANGES G 1,1947 LABEL: N @, 4.0 QUAN: A @, 1.8 BASE: U 20, 3
~ ' 101632

[.S.
Figure 5

Log # 20815
Sample # 00092

) - PRC Plant site/PR/soil
sample 32 in front of oil storage tank
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RIC 0ATAT 20816 #1 SCANS 1 TO 1300
08/12/82 13:30:00 CaLls e8120J) #2

SAMPLE: 00062 PRC PLANT SITE SOIL SAM. #1 FRONT OF PLANT

RANGE: G 1,1389 LABEL: N 0, 4.0 QUAN: A O, l.O?BgQSEz U8 3

100. 0+

I.S.
Figure 6
Log # 20816
Sample # 00062
PRC Plant site Arecibo PR/
soil sample #1 front of plant
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